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ON 

THE   METEOROLOGY   OF   ENGLAND 

DURING 
THE  QUARTER  ENDING  MARCH  31,  1862. 

By    JAMES    GLAISHER,    Esq.,    F.R.S., 

BKO.  or  TBB  BBXTI8H  MXTBOBOXXXZICAL  SOCIETT. 


Till  the  6ih.  of  January  the  temperature  of  the  air  was  i°  below 
the  average ;  from  the  7  th  to  the  15th  7V  above ;  then  for  the  next 
six  days  8°  below.  A  period  of  warm  weather  followed,  extending 
to  the  6th  of  February ;  the  average  daily  excess  for  the  15  days 
being  8°.  From  the  7th  of  February  to  the  16th  was  cold,  the 
daily  defect  of  temperature  being  3i°.  The  next  six  days  were  in 
excess  to  the  amount  of  8°  daily ;  then  from  the  24th  of  February 
to  the  5th  of  March  there  was  a  daily  deficiency  of  5i°,  followed  by 
a  period  of  nine  days  whose  daily  average  was  7°  in  excess ;  this 
period  was  succeeded  by  another  ending  the  21st  of  March,  of 
deficient  temperature  to  the  amoimt  of  2p  daily ;  and  from  the  2l8t 
of  March  to  uie  end  of  the  quarter  there  was  an  excess  of  tempera- 
ture to  the  amount  of  6^  daily. 

The  mean  high  day  temperature  in  January  averaged  |°,  and 
February  1J°  above,  whilst  in  March  it  was  0°'l  below,  their 
respective  averages. 

The  mean  low  night  temperature  in  January  was  1°  nearly,  in 
February  Si**,  and  in  March  3®,  in  excess  of  their  respective  averages. 

The  mean  temperature  of  the  air  was  0^*9  in  excess  in  January, 
2i°  in  excess  in  February,  and  1°"3  in  March,  as  compared  with 
the  averages  of  the  preceding  21  years,  chiefly  due  to  the  warm 
nights  m  February. 

The  mean  temperature  of  the  dew-point  was  0'%  below  its  average 
in  January,  2°  above  in  February,  and  2°'9  above  in  March.  The 
mean  for  the  quarter  was  nearly  H°  in  excess ;  therefore  the  amount 
of  water  mixed  with  the  air  was  less  in  January  and  greater  in 
February  and  March. 

The  mean  pressure  of  the  atmosphere  in  January  was  0*06  inch 
below,  in  February  was  0*12  inch  above,  and  in  March  0*29  inch 
below  their  respective  averages. 

The  fall  of  rain  in  January  was  1*9  inch,  in  February  0*5  inch, 
and  in  March  3*7  inches;  the  total  fall  for  the  quarter  was  6*1 
inches,  being  about  IJ  inch  above  the  average  of  the  preceding  45 
years. 

The  temperature  of  vegetation,  as  indicated  by  a  thermometer 
placed  on  grass,  was  below  30°  on  33  nights,  and  above  30°  on  57 
nights. 

The  mean  temperature  of  the  air  at  Greenwich  for  the  three 
months  ending  February,  constituting  the  three  winter  months,  was 
40°'4,  being  2°'6  above  the  average  of  the  preceding  90  years. 
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(    IV    ) 
ON 

THE   METEOROLOGY   OF   ENGLAND 

DURINO 

THE  QUARTER  ENDING  JUNE  30,  1862. 

By    JAMES   GLAISHER,    Esq.,    F.R.S.. 

■BO.  or  Tint  BBITBBH  XXTKOBOtOOICAL  SOaBTT. 


The  warm  weather  which  set  in  on  the  24ili  of  March  continued 
only  till  the  7th  of  April ;  the  mean  daily  excess  from  the  Ist  of 
April  was  5^  On  the  8th  of  April  a  cold  period  set  in  which 
continued  till  the  16th,  the  mean  daily  defect  being  5^  This  was 
succeeded  by  a  period  of  very  warm  weather,  which  continued,  with 
little  exception,  until  the  8th  of  June ;  the  mean  daily  excess  of  the 
53  days  ending  the  8th  of  June  was  3°  nearly.  On  several  days 
during  this  period  the  weather  was  above  its  average  to  large 
amounts,  as  on  the  25th  of  April  it  was  12°'6  in  excess;  the  4th, 
5th,  and  6th  of  May  were  8''-5,  11°-1,  and  13°-6  in  excess.  On  the 
9th  of  June  a  cold  period  set  in,  which  continued  till  the  end  of  the 
month,  the  mean  daily  defect  being  greater  than  4°.  The  average 
temperature  for  the  month  of  April  was  48°"4,  being  4°  higher  than 
in  1861,  and  higher  than  in  any  April  since  1854.  That  for  May 
was  55^*4,  being  Si°  higher  than  in  1861,  and  higher  than  any  May 
since  1848.  In  June  it  was  56°*3,  being  3®  lower  than  in  1861,  and 
lower  than  any  June  since  1854. 

The  mean  high  day  temperature  in  April  was  0°-8  in  excess,  in 
May  2°  in  excess,  and  in  June  4^*1  in  defect  of  their  respective 
averages. 

The  mean  low  night  temperature  in  April  was  3^*2  above,  in 
May  3°'8  above,  and  in  June  0°'9  below  their  respective  aver^es. 

The  mean  temperature  of  the  air  was  2°-l  in  excess  in  April, 
2°'G  in  excess  in  May,  and  2^*9  in  defect  in  June ;  and  this  is  the 
first  month  in  the  present  year  in  which  the  mean  temperature  has 
been  below  its  average. 

The  mean  temperature  of  the  dew-point  was  3°*1  in  excess  in 
April,  4°-9  in  excess  in  May,  and  1°'6  in  defect  in  June ;  the  mean 
for  the  quarter  was  a  little  more  than  2^  in  excess. 

The  mean  pressure  of  the  atmosphere  was  0®*1  inch  in  excess  in 
April,  0-04  inch  in  defect  in  May,  and  0-08  inch  in  defect  in  June. 

The  fall  of  rain  in  April  and  May  was  2*8  inches  in  each  month, 
and  in  June  was  1  '8  inch.  The  total  fall  for  the  quarter  was  nearly 
7i  inches,  exceeding  the  average  of  the  preceding  43  years  by  a 
little  more  than  H  inch. 

The  mean  temperature  of  the  air  at  Greenwich  in  the  three 
months  ending  May,  constituting  the  three  spring  months,  was 
48°-9,  being  2^*5  in  excess  of  the  average  of  the  preceding  91  years. 
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STATE  OF  THE  PUBLIC  HEALTH. 

1^^  Quarter. — ^The  total  number  of  deaths  registered  in  the  quarter 
was  122,192 ;  it  wub  not  00  great  as  in  the  same  quarter  of  1860, 
when  the  number  was  122,617.  The  rate  of  mortality  in  England 
and  Wales  in  the  quarter  was  2-447  per  cent. ;  the  aTerage  being 
2*489.  It  ranged  in  the  March  qxiarter  of  the  preTions  ten  years 
from  2-2  to  2-9.  In  the  town  districts  the  mortality  was  2*691  per 
cent,  against  an  ayerage  of  2*709.  In  the  conntiy  districts  the  rate 
was  2*209,  against  an  average  of  2*297.  The  comitry  was  not  only 
fftyonrably  distinguished  from  town  by  having  a  lower  rate  of 
mortality,  but  appears  to  have  attained  a  hi^er  degree  of  salubrity 
as  compared  with  the  winters  of  former  years. 

2nd  Qimrter. — ^The  total  number  of  deaths  registered  in  the  three 
months  was  107,555.  In  the  same  period  of  1860  and  1861  the 
numbers  were  respectively  110,869  and  107,721 ;  whence  it  appears 
that  in  an  incieasing  population  the  deaths  decreased  in  the  last 
two  spring  qtiarters.  The  annual  rates  of  mortality  in  these  three 
seasons  were  2-237  per  cent ;  2*150 ;  2-124.  The  average  obtained 
from  returns  in  ten  years  is  2-201  per  cent.  The  mortality  in  the 
town  districts  was  2-282;  in  the  country  districts  1*968.  Their 
respective  averages  were  2*366  and  2-056,  so  that  the  benefit  was 
equally  shared  between  town  and  country. 

PMCE  OF  PEOVIBIONS. 

Ist  Quarter. — The  average  price  of  wheat  per  quarter  was  60& ;  it 
was  higher  than  it  had  been  in  any  quarter  since  1856.  In  the 
March  quarter  of  1860  and  1861  the  price  was  44$.  5d.  and  55s.  Id. 
Potatoes  were  not  cheap ;  they  were  on  an  average  142s.  ^  per 
ton.  Beef  was  at  the  same  price  as  in  the  same  period  of  last  year ; 
mutton  was  a  penny  per  lb.  cheaper. 

2nd  Quarter. — The  average  price  of  wheat  per  quarter  was  56^  Sd. 
It  was  higher  than  that  of  the  same  period  in  either  of  the  two 
previous  years.  The  mean  price  of  beef  sold  by  the  carcase,  at 
Leadenhall  and  Newgate  markets  was  bd.  per  lb. ;  the  best  quality 
was  6d,f  and  cheaper  than  it  had  been,  taking  the  average  quarterly 
prices,  for  a  considerable  time.  The  highest  and  lowest  prices  of 
mutton,  if  the  means  are  taken,  were  5d.  and  7(f.,  and  were  lower 
than  the  prices  of  the  June  quarter  in  the  last  two  years.  Potatoes 
were  very  dear,  the  average  price  of  the  best  at  the  Waterside 
Market,  Southwark,  being  190s.  per  ton. 
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THE  PRICE  OP  PBOVISIONS. 

The  ATSBAOB  Pbicbs  of  Consols,  of  Wheat,  Meat,  and  Potatoes ;  also  the  avebaob 
QpMsmTY  of  Wheat  sold  and  imported  weekly,  in  each  of  the  Nine  Qnarters 
ending  June  30, 1862. 


• 
ATCTBgS 

Price 

of 
Consols 

(for 
Money). 

AyvraflB 

Prioeof 

Wheat  per 

Quarter 

iu 

England 

and 
Wales. 

Wheat  sold 
in  the  290 
Cities  and 
Towns  in 
England  and 
Wales  making 
Betmna.* 

Wheat  and 

Wheat  Flour 

entered  for 

Home 

Omaomptlon 

at  Chief  Ports 

of  Great 

BcUain.* 

Average  Prices  of 

mibts 

Me«t  per  lb.  at  Leadenhall 

and  Newgate  Markets 

(1^  the  Carcase). 

Best 

Poutoea 

per  Ton 

atWaterrida 

Market 

JL^tngiB  number  of 
Quarters  weekly. 

• 
Beef. 

Mutton. 

Southwark. 

i860 
Joae  30 

Sept.  30 

Dec.  31 

1861 
Mar.  31 

Jime30 

Sept.  30 

Dec  30 

1861 
Mar.  31 

Jane  30 

94i 

9^1 
93i 

9if 

9i2 

9ii 

931 

931 
93f 

s,    d. 

52  8 

59     I 
56    9 

55  I 

54    9 

53  I 

59  3 

60  z 

56  8 

101,106 

66.539 
73.770- 

69,588 
65,176 

82,383 
zz2,8o9 

74.163 
58,728 

62,272 
139.142 
197.396 

745,880 
134,085 
128,336 
121,480 

132,882 
136,230 

4i<f.— 6W. 
Mean  sid, 

4irf.-7rf. 
Mean  5j</. 

3W.-6ii 
Mean  ^yi» 

Ad.—Sid. 
Meansi^f. 

4i</.-6JJ. 
Mean  5|</. 

md,-^ii. 
Mean  5  jtf. 

4rf.— 6Jrf. 
Mean  sJJ. 

Ad.—Sid. 
Mean  sid. 

4<f.— 6dL 
Mean  sd. 

5JJ.-7W. 
Mean  sU. 

5K-7lc/. 
Mean  Sid. 

4?rf.— 6W. 
Mean  sid. 

5K~7irf. 
Mean  Sid. 

5K~7irf. 
Mean  6|if. 

4irf.— •7<'. 
Mean5|</. 

^id.—Sid. 
Mean  sid. 

Mean  sld. 

Sd.—jd. 
Mean  Sd. 

125&— i6c«. 
Mean  1421.6^! 

125*.— 145*. 
Mean  I35». 

ii5«. — i3o». 
Meani22f.6dL 

I40f.— 1555. 
Mean  Z47».6(l. 

i20». — i4a». 
Mean  Z3c«. 

85*. — iro». 
Mean  97«.  Sd. 

1108. —  130s. 

Mean  Z2o«. 

1 30*. — Z55a. 
Mean  i^2s.Sd, 

i8o». — 200*. 
Mean  190s. 

CdL 

z 

3 

3 

4 

5 

6 

7 

*K0TE. — ^The  total  nomber  of  quarters  of  wheat  sold  in  En^and  and  Wales  for  the  13  w«eks 
ending  Jane  30th,  1860,  was  1,314,386 ;  for  the  13  weeks  ending  September  30th,  1860, 865,007 ; 
for  tibe  13  weeks  ending  December  3l8t,  1860,  959,006 ;  for  the  13  weeks  ending  March  31st, 

1861,  904,649;  for  the  13  weeks  endmg  June  30th,  1861,  847,285;  for  the  13  weeks  ending 
Septeafaer  30th,  1861, 1,070,985  ;  for  the  13  weeks  ending  December  3l8t,  1861,  1,466,525 ; 
for  the  13  weeks  ending  March  31st,  1862,  964,121 ;  and  for  the  13  weeks  ending  June  30th, 

1862,  763,463.  The  total  number  of  quarters  entered  for  Home  Consnmption  was  respeo- 
tirdy,  809,535;  1,808,848;  2,566,145  j  1,896,435;  1,743,100;  1,668,374;  1,579,241; 
1,727^464;  and  1,770,998. 


1861.— WEEKLY  AVERAGE  PRICE  OP  WHBAT  FROM  GOVERNMENT  RETURNS.                                            | 
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OF  ENGLAND. 


I. — On  the  Economical  Application  of  the  Liquid  Manure  of  a 

Farm.    By  Jambs  T.  Blackburn. 

The  saving  and  application  of  liquid  manure  has  for  some  years 
past  been  the  subject  of  much  discussion,  and  I  believe  that  next 
to  the  first  principles  of  good  cultivation,  there  are  few  subjects 
so  important  to  the  progress  of  agriculture  as  the  consideration  of 
its  efficient  and  economical  distribution.  On  several  farms  in 
England  and  Scotland  arrangements  have  been  made  for  that 
purpose,  but  they  have  not  all  met  with  that  success  which 
should  follow  from  the  recognition  and  adoption  of  correct  prin- 
ciples. Doubtless  many  are  deterred  from  adopting  the  system 
of  pipe  distribution  by  die  reports  which  have  been  widely  cir- 
culated, that  on  those  farms  where  it  was  carried  on,  although 
the  crops  raised  were  very  large,  the  pecuniary  success  was  but 
partial,  whilst  among  the  hundreds  who  visited  and  inspected 
the  operations,  few  have  cared  to  investigate  the  matter  for  them- 
selves, or  to  ascertain  whether  the  result  was  due  to  an  error  in 
principle,  or  to  the  want  of  skill  and  judgment  in  carrying  out 
that  principle.  The  liquid  portion  of  manure  has  been  con- 
sidered by  many  to  be  the  most  valuable,  and  yet  it  has  been  the 
most  generally  wasted ;  until  lately  the  farmer  has  often  com- 
placently given  his  yearly  cheque  for  large  quantities  of  guano 
and  other  concentrated  manures,  whilst  he  was  making  no  efforts 
to  prevent  the  escape  of  a  fertilizer  which  would  have  enabled 
him  to  dispense  in  some  measure  with  those  expensive  adjuncts. 

There  are  not  many  who  have  given  attention  to  the  subject  of 
liquid  manure,  but  have  discovered  that,  to  insure  success,  other 
appliances  more  powerful  and  effectual  than  the  horse  and  cart 
must  be  resorted  to.  The  dilution  necessary  to  the  complete 
development  of  its  advantages  renders  that  plan  unsatisfactory  on 
the  score  of  expense  ;  pipes  and  pressure  therefore  at  once  suggest 
themselves  as  the  most  economical  means  of  conveyance  from  the 
tank  to  the  field. 

Although  it  may  not  be  worth  while  to  put  up  an  engine  for 
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2  The  Economical  Apjdicaiion 

tMs  brancli  of  farm  work  only,  where  one  already  exists  irriga- 
tion will  be  the  means  of  providing  it  with  profitable  employ- 
menty  when  its  busy  autumn  and  winter  work  of  threshing,  chaff- 
cutting,  root-pulping,  cake-crushing,  grinding,  &c.,  being  over, 
it  would  otherwise  be  idle.  Even  the  season  for  cultivation  by 
steam  will  then  be  drawing  to  a  close,  therefore  the  farm  can  afford 
to  supply  the  engine  at  a  low  rate  of  charge  ;  and  a  steam-engine 
is  made  profitable  in  proportion  to  the  number  of  days'  work 
which  it  is  made  to  perform  during  the  year. 

When  the  position  of  the  ground  suggests  gravitation,  as  the 
power  to  be  made  use  of  in  carrying  out  the  system,  a  pressure 
of  40  feet  (representing  the  difference  of  level  between  the  tank 
and  the  field)  may  be  looked  on  as  a  minimum  for  the  purpose, 
it  being  borne  in  mind  that  the  less  the  pressure  is,  the  larger 
must  be  the  pipes  laid  down  to  convey  a  given  quantity  of  fluid. 
If  water  is  the  motive  power  on  a  farm  I  would  rather  erect 
pumps  than  avail  myself  of  gravitation,  as  the  latter  power  very 
frequently  involves  long  up-hill  carriage  of  the  produce  from  the 
field  to  the  stall,  besides  an  additional  quantity  of  piping. 

The  error  into  which  many  have  fallen  of  laying  down  pipes 
over  a  greater  extent  of  land  than  can  pretty  constantly  be 
worked  through  the  season,  must  be  avoided,  as.  the  portion  used 
will  have  to  be  charged  with  the  yearly  interest  due  on  the 
whole  capital  expended ;  the  area  operated  upon  must  evidently 
depend  on  the  amount  of  water  at  command,  and  the  rotation  to 
be  adopted  on  the  land  so  laid  out,  which  should  comprise  the 
greatest  number  of  those  crops   to  which   the  liquid  can   be 

{)rofitably  applied — crops  which  are  capable  of  yielding  the 
argest  returns  from  such  an  application,  and  consequently  leave 
the  greatest  quantity  of  manure  at  our  disppsal.  The  ground 
intended  for  the  purpose  should  he  immediately  adjacent  to  the 
farm  buildings,  so  as  to  economise  the  piping,  as  also  the  cartage 
of  a  large  weight  of  produce  to  the  stall.  The  description  of  soil 
is  of  little  moment,  so  that  it  be  thoroughly  drained.  I  have 
obtained  equally  good  results  from  heavy  clay  as  from  a  black 
loam  or  sandy  soil.  The  most  important  supply  of  liquid  will 
be  derived  from  the  cattle,  and  for  its  effectual  collection  stall- 
feeding  is  the  best  system  to  follow. 

The  floor  on  which  the  animals  stand  should  be  made  of 
planks  raised  six  or  seven  inches ;  die  ground  may  be  covered 
with  asphalt,  having  a  slope  towards  the  channel  behind  the 
cattle,  which  conveys  the  liquid  to  the  tank  ;  the  sparred  floor  is 
so  constructed  as  to  require  only  a  small  portion  of  straw  on  its 
surface  for  litter^  while  it  readily  allows  the  liquid  to  run  through 
and  make  its  way  into  the  channel,  at  the  lower  end  of  which  it 
is  taken  through  a  grating  into  the  tank.     I  prefer  a  boarded  • 
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floor  used  in  this  way  for  many  reasons :  it  forms  a  warmer 
bed  than  any  other  material,  being  a  much  better  non*conductor 
of  heat  than  stone  or  tile,  and  the  liquid  is  enabled  to  separate 
and  flow  off  more  quickly  than  when  it  has  to  find  its  way  among 
straw  in  a  compressed  state,  on  a  sloped  stone  floor ;  it  is,  there- 
fore, from  this  circumstance  also  a  drier  bed  than  any  other  at 
present  in  use.  By  this  plan  but  little  liquid  is  absorbed  by  the 
straw,  which  is  an  important  consideration  in  fiairm  management, 
since  it  has  been  shown  theoretically,  and  confirmed  by  practice, 
that  straw  is  so  much  more  valuable  for  feeding  purposes  than 
for  litter,  that  a  cheaper  substitute  as  an  absorbent  or  vehicle  for 
the  liquid  manure  should  be  made  use  of.  This  is  a  question 
of  general  economy,  quite  independent  of  the  mode  of  using  the 
liquid  afterwards.  The  primary  and  indispensable  preliminary 
for  carrying  out  this  process  of  irrigation,  is  the  securing  an. 
ample  supply  of  water.  This  supply  will  be  required  not  only 
for  the  purpose  of  diluting  the  liquid  manure,  but  also  to  furnish. 
additional  dressings  of  water,  so  that  the  soil  may  never  be  parched 
at  the  early  stage  of  growth  in  the  crop.  From  calculations  which 
will  be  given  in  detail  further  on,  it  will  appear  that,  in  con- 
nexion with  two  large  tanks,  containing  25,000  gallons  a-piece, 
and  a  small  extra  tank,  holding  5000  gallons,  a  stream  furnish- 
ing a  constant  yield  of  7^  gallons  per  minute  will  meet  all  the 
requirements  of  10  acres  of  irrigated  land.*  This  is  on  the  sup- 
position that  irrigation  will  be  carried  on  one  day  out  of  three^ 
or  to  the  same  extent  working  only  half  a  day  at  a  time.  Any 
less  run  than  this  will  require  more  complicated  arrangements  or 
the  less  perfect  application  of  this  system.  In  many  cases  this 
supply  can  be  obtained  by  tapping  and  collecting  springs  from  a 
higher  level,  also  by  making  use  of  the  outfall  from  as  many 
drains  as  possible,  which,  instead  of  being  carried  away  indis- 
criminately, should  be  taken  into  one  main  drain  and  then  led 
along  the  level  into  the  tanks,  or  to  some  spot  within  reach  oi  the  * 
pumps.  The  surface-water  can  in  many  parts  be  collected  and 
turned  to  account,  or  a  good  supply  may  be  had  by  sinking  a  welL 
The  peculiarities  of  the  situation  must,  in  each  case,  determine 
the  course  to  be  preferred. 

For  the  sake  of  giving  a  consistent  and  detailed  view  of  the 
course  of  action  which  I  recommend,  it  is  advisable  for  me  to 
take  a  special  example  which  may  be  readily  modified  so  as  to 
adapt  it  to  occupations  of  various  sizes.  Let  us  then  from  a  farm 
of  150  or  200  acres  lay  off  a  square  of  20  acres  as  the  proportion 

^  This  supply  will  provide  not  only  for  the  irrigation  of  three  acres  per  week 
with  dilate  snmmer-dressings,  but  also  for  a  copious  application  of  pure  water  to 
two  acres ;  at  this  rate  one  week's  supply  will  dilute  nearly  all  of  the  proposed 
vinter's  stock,  if  it  he  reaUy  expedient  to  lei  this  accurmUate* — P.  H.  F. 
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to  be  worked  on  the  liquid  manure  system ;  the  ground  should 
be  level  on  the  surface  (not  in  high  ridges),  and  divided  into 
four  5-acre  fields ;  supposing  the  liquid  has  to  be  forced  through 
the  pipes  by  pumps,  two  will  be  required  with  plungers  of 
b\  inches  diameter,  having  a  stroke  of  2  feet,  with  a  speed  of 
20  revolutions  per  minute,  and  throwing  70  gallons  per  minute.* 

The  plungers  should  be  of  cast-iron,  the  valves  of  brass,  and  so 
placed  as  to  be  easily  accessible  in  case  of  requiring  examination  ; 
a  small  brass  cup  connected  by  a  cock  to  the  barrel  of  the  pump, 
close  under  the  stuffing-box,  will  be  found  useful  to  prevent  the 
accumulation  of  air  in  the  pumps,  and  also  to  facilitate  their 
^starting.  A  large  air-vessel  should  be  placed  on  the  delivery- 
pipe,  as  close  to  the  pumps  as  possible,  and  a  safety-valve  as  well. 
I  need  not  suggest  an  arrangement  of  pumps,  &c.,  as  I  presume  in 
an  undertaking  of  this  sort  most  men  would  place  themselves  under 
the  guidance  of  a  person  experienced  in  such  matters.  The  centri- 
fugal pump  would  be  a  most  economical  and  efficient  machine  for 
this  purpose ;  under  ordinary  pressure  it  performs  a  greater  per- 
centage of  work  in  proportion  to  the  power  employed  than  can 
be  got  out  of  the  common  lift  and  force  pump ;  the  economy  of 
first  cost,  as  well  as  of  ppwer, — the  absence  of  all  valves  and  air 
vessels, — ease  of  motion  and  freedom  from  jerks, — the  almost  total 
impossibility  of  stoppages  from  choking  (some  solid  substances 
of  moderate  size  can  be  forced  through  with  perfect  impunity), — 
these  are  advantages  which  should  command  an  extensive  employ- 
ment of  these  pumps. 

When  the  supply  of  water  cannot  be  made  to  flow  naturally 
into  the  tanlcs,  the  pumps  must  be  looked  to  for  raising  the 
.supply  needed ;  an  additional  suction-pipe  and  cocks  will  gene- 
rally effect  this.  A  branch-pipe  from  the  rising  main  should  be 
taken  into  both  the  tanks  ;  and  by  a  simple  arrangement  of  stop- 
cocks, water  or  liquid  manure  may  occasionally  be  discharged 
into  either  tank  with  such  force,  before  or  during  the  time  of 
.pumping  out,  that  little  sediment  will  remain  behind. 

The  fluid  should  only  be  charged  with  that  amount  of  matter  in 
.suspension  which  is  due  to  its  bulk.  It  is  a  mistake  to  put  on  the 
liquid  in  a  thick  state,  as  it  not  only  stops  up  the  pores  of  the 
soil  by  forming  an  incrustation  on  the  surface,  but  is  also  in  an 
unfit  state  for  immediate  assimilation  by  the  plants.  The  chief 
value  of  liquid  manure  arises  from  its  prompt  action  and  imme- 


*  There  are  many  advantages  in  having  a  good  long  stroke,  as  with  the  same 
power  the  number  of  strokes  made  in  a  giTen  time  is  thereby  diminished,  and 
therefore  the  inertia  of  the  fluid  less  frequently  to  be  overcome ;  the  quantity  of 
water  which  at  each  dosinff  of  the  fixed  valve  returns  below  it  is  less,  and  the 
jshakings  in  the  joints  of  tne  mechanism,  which  are  produced  by  changes  in  the 
direction  of  the  motion,  are  decreased. 


of  the  Liquid  Manure  of  a  Farm.  5 

diate  efficacy,  which  are  due  to  the  soluble  state  in  which  it 
holds  the  elements  which  form  the  structure  of  plants.  Fibrous 
matter,  or  particles  visible  to  the  eye,  and  which  may  yet  be 
held  in  suspension,  must  be  decomposed  before  they  can  be 
absorbed  by  plants,  as  the  most  powerful  microscope  fails  to 
detect  the  apertures  to  their  spongioles.  The  conclusions  of  all 
horticulturists  are  in  favour  of  frequent  applications  of  manure  in 
solution  and  very  largely  diluted ;  and  on  this  practice  depends 
the  profit  to  be  gained,  by  a  speedy  conversion  of  manure  into 
food,  and  food  into  manure  and  money,  so  that  the  process  may 
be  repeated  four  or  five  times  in  the  season,  illustrating  the  com- 
mercial principle  of  quick  returns.  The  cast-iron  main  leading 
from  the  pumps  must  be  laid  20  inches  underground,  and  termi- 
nate in  the  centre  of  the  ground  to  be  irrigated ;  the  suction  and 
main  pipe  to  be  4  inches  inside  diameter,  and,  as  a  rule,  the 
longer  the  suction-pipe  the  larger  must  be  the  diameter.  This 
will  be  all  the  fixed  piping  I  propose  to  have.  I  may  remark 
that,  in  laying  down  pipes,  every  care  should  be  taken  to  avoid 
right-angle  turns  or  sharp  bends  ;  the  disregard  of  this  rule  will 
involve  a  great  loss  of  power.  The  bad  effect  of  angles  on  pipes, 
is  clearly  manifested  in  the  experiments  of  Rennie,  published  in 
the  Philosophical  Transactions  of  the  Royal  Society.  From  a 
pipe  15  feet  long,  1^  inch  diameter,  under  a  head  of  4  feet,  he 
had  delivered  during  equal  intervals  of  time — 

Coble  feet. 

From  the  straight  pipe      4196 

From  the  pipe  with  fifteen  semicircular  bends        ..  3694 

,f  „  one  right  angle        3334 

with  twenty-four  right  angles  1619 


>»  »> 


Another  point  worthy  of  attention  is  well  stated  in  an  able 
French  treatise  on  hydraulics.  "The  pipes  of  which  conduits 
are  formed  are  generally  more  or  less  deformed ;  their  section  is. 
not  always  circular,  and  the  interior  surface  is  often  covered  with 
superfluous  ridges  and  asperities  which  retard  the  motion. 
\Vhere  there  are  joints,  the  direction  of  the  axis  of  the  whole 
conduit  is  not  always  an  unbroken  line ;  the  interior  surface  is 
not  cylindrical ;  the  edges  of  some  of  the  pipes  advance  inwards, 
and  form  projections ;  the  fluid  lines  which  arrive  at  the  projecting 
parts  are  arrested,  divided,  and  sometimes  thrown  back ;  hence 
distarbances  in  the  motion,  loss  of  motive  force,  and  a  sensible 
reduction  in  the  discharge." 

At  that  part  of  the  main-pipe  which  coming  from  the  home- 
stall  enters  the  square  at  A  (if  our  area  of  20  acres  be  represented 
by  the  sketch  below),  a  branch  with  two  arms  will  have  to  be 
brought  to  the  surface  of  the  land,  and  the  same  at  the  termina- 
tion of  the  main-pipe  at  B.    As  only  one  of  the  two  arms  on  each 
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branch  will  be  in  use  in  the  same  season,  it  will  be  necessary  to 
plug  up  the  other.  To  either  of  these  arms  on  the  surface,  light 
cast-iron  pipes,  of  3-inch  diameter,  with  turned  and  bored  joints, 
are  to  be  connected,  long  enough  to  form  a  line  of  such  piping  to 
the  centre  C  {see  sketch)  of  each  of  the  5  acres  requiring  to  be  irri- 
gated through  the  season.     It  will  be  necessary  to  have  a  yard  or 

^  156  yards  X  312  yards.  > 
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80  of  3-inch  gutta-percha  tube  connecting  this  line  of  pipes  with 
the  arm  from  the  main-pipe,  so  as  to  compensate  for  any  difference 
of  inclination  in  the  ground.  These  pipes,  from  the  nature  of 
the  joints,  can  only  form  a  straight  level  line,  and  therefore 
require  to  be  propped  up,  or  the  ground  to  be  somewhat  levelled 
for  their  reception.  The  joints  of  these  pipes  should  be  rubbed 
over  with  tallow,  or  some  such  preparation,  to  prevent  rust,  and 
make  them  easily  separate  when  required.  One  set  of  them  is 
to  be  taken  up  at  the  end  of  the  season  and  relaid  in  the  spring 
on  the  next  5  acres,  which  come  under  irrigation  in  the  rotation. 
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The  10  acres  wldch  it  is  proposed  yearly  to  irrigate,  being  com- 
posed of  5  acres  of  year<K>ld  rye-grass,  and  5  acres  of  two-year 
old,  these  surface-pipes  remain  for  two  seasons  unmoved.  ■  On 
the  line  of  pipe  BC,  there  must  be  at  point  D  a  branch  cast 
on  the  pipe,  to  allow  the  other  pipes  to  be  attached  when  neces- 
sary for  irrigating  that  portion  of  land  which  is  nearest  to  it 

That  the  liquid  may  be  equally  distributed  over  every  portion 
of  the  square,  other  movable  pipes  will  be  required,  which  may 
be  applied  at  D  and  C,  so  as  to  form  three  leads  DD',  DD'",  CD"  ; 
these  may  be  of  galvanized  sheet-iron  of  20  gauge,  and  2^  inches 
inside  diameter,  in  lengths  of  15  feet.  The  joints  are  formed  of 
a  collar  of  vulcanized  india-rubber,  permanently  bound  round  on 
the  end  of  one  pipe,  and  fixed  to.  the  other  by  a  cramp-iron 
wedged  up  tight  A  yard  or  two  of  gutta-percha  should  be  used 
to  ease  off  the  bends  at  the  different  points  of  connection.  A 
gutta-percha  or  other  flexible  pipe  will  be  attached  at  D'  D"  D'", 
commanding  a  range  of  1^  acres  from  each  point.  This  pipe 
for  convenience  may  be  joined  in  the  middle  by  a  brass  screw 
joint  . 

I  have  seen  descriptions  of  distributing-machines  recommended 
as  economizers  of  labour,  &c.,  but  their  advantages,  if  they  possess 
any,  are  more  than  counterbalanced.  The  common  form  is  an 
arrangement  for  winding  the  hose  round  a  drum,  and  in  this 
position  the  fluid  is  forced  through  and  distributed  from  a  nozzle 
having  a  small  orifice,  and  throwing  the  liquid  to  various  distances 
through  the  air.  Such  a  machine,  independent  of  its  costliness, 
has  the  disadvantage  of  causing  a  considerable  loss  of  iame  pro- 
portionate to  the  curvatures  introduced.  The  amount  of  friction 
and  resistance  thus  brought  into  action  causes  a  diminished  ve- 
locity in  the  fluid  mass,  which  causes  a  reduction  in  the  quantity 
discharged. 

At  the  mouth  of  the  gutta-percha  pipe,  a  small  piece  of  metal 
should  be  fixed  at  such  an  angle  that  the  fluid,  when  forced 
against  it,  distributes  itself  in  a  fish-tail  form  on  the  land.  I 
do  not  think  it  advisable  to  force  the  liquid  through  a  small 
orifice  in  the  shape  of  a  jet,  as  this  involves  loss  of  power  as  well 
as  of  ammonia,  and  the  person  directing  the  pipe  cannot  insure 
such  an  even  delivery  over  the  surface  as  when  it  is  only  thrown  to 
the  distance  of  a  few  feet.  To  distribute  evenly  and  well  is  a 
very  nice  operation,  requiring  care  and  attention.  It  seems  of 
little  importance  at  the  time,  that  a  few  yards  in  one  place  should 
get  twice  or  tjiree  times  as  much  of  dressing  as  another  small 
plot,  and  at  first  all  looks  uniform  and  fair  above ;  but  as  the 
crop  proceeds,  the  difference  is  shown  to  a  line,  by  the  uneven 
growdi  which  is  exhibited.    In  considering  the  amount  of  piping. 
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it  will  be  seen  that  the  only  fixed  underground  pipes  required 
are  from  A  to  B ;  the  total  lengths  will  stand  thus : — 

Yard& 

A  to  B,  4  in.  diameter  cast-iron,  say 156 

Pipes  from  pumps  to  ground,  ditto,  ditto 50 

::        i  to  cl  3  i''- diameter ..     220 

„         D  to  D',  2|  in.  diameter  galvanised  iron .,       80 
„         B'  to  E,  2i  in.  diameter  gutta  percba    ..      50 

556 
Tanks  for  holding   the  liquid  manure   should   be  provided 
before  the  winter  season  commences,  so  that  all  the  manure  may 
be  scrupulously  collected  and  saved.     If  the  investment  is  made 
by  the  landlord,  on  which '  the  tenant  is  to  pay  a  percentage, 
circular  tanks  of  brick  set  in  cement,  12  to  14  feet  deep,  will  be 
found   economical   and   convenient.      If  the  tenant  makes  the 
outlay  himself  on  the  strength  of  a  long  lease,  a  cheaper  expe- 
dient might  be  resorted  to.     I  made  two  cheap  tanks,  which 
answered  the  purpose  well ;  they  were  faced  with  rough  outside 
«labs  of  wood,  supported  by  frames,  and  well  packed  behind 
with  dry  black  loam.     Their  size  will  be  determined  by  the 
number  of  cattle   stall-fed   through  the  winter,  which  in  the 
instance  before  us  we  will  assume  to  be  50  head  ;  in  fact,  that 
number  may  be  kept  in  the  stall  all  the  year  round.     The  liquid 
will  be  stored   from  November   to    March,    and  the   quantity 
obtained  will  be  not  far  from  5  gallons  per  head  per  day,  besides 
that  which  will  be  absorbed  by  litter.     This  calculation  is  made 
on  th^  supposition  that  boards  are  adopted,  or  some  such  plan 
having  the  same  end  in  view,  so  that  the  cattle  will  require  but  a 
small  quantity  of  straw  for  bedding,  say  from  3  to  4  lbs.  per  head 
per  day.     It  will  be  found  that  by  the  beginning  of  March  28,000 
gallons  of  pure  liquid  manure  will  have  been  collected ;  and  to 
contain  the  greater  part  of  this  a  tank  should  be  provided  hold- 
ing 25,000  gallons.    Another  similar  tank  will  also  be  needed  for 
mixing  the  water  and  manure,  connected  with  the  former  at  the 
bottom  by  a  pipe,  and  provided  with  a  valve  for  regulating  the  dilu- 
tion.    The  contents  of  the  tanks  may  therefore  be  25,000  gallons 
each.    The  size  of  these  tanks  will  be  21  feet  diameter  and  12  feet 
deep,  inside  measurement.     A  small  well  should  be  placed  at  the 
bottom  of  the  mixing-tank  to  receive  the  suction-pipe,  so  that 
all  the  matter  capable  of  being  removed  in  suspension  may  be 
pumped  out  at  each  operation.     The  end  of  the  pipe  must  be 
secured  against  the  admission  of  substances  likely  to  stick  in  the 
valves ;  and  an  easy  mode  of  effecting  this  is  by  covering  the 
well  with  a  perforated  board,  or  the  end  of  the  pipe  with  a  gutta- 
percha bottle  perforated. 
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Some  have  advocated  the  constant  application  of  the  manure 
to  the  soil  at  all  seasons,  thus  making  the  land  the  storehouse  for 
the  fertilising  matter.  It  is  a  question  as  yet  undecided  whether 
the  same  amount  of  liquid,  applied  as  it  is  voided,  through  the 
winter  season,  will  produce  the  same  weight  of  vegetable  matter 
as  when  stored  in  tanks  for  application  during  the  growing  'season. 
Much  would  doubtless  depend  on  the  description  of  soil,  its 
powers  of  retaining  ammonia,  and  the  amount  of  rainfall  during 
the  winter  months. 

I  have  stated  that  by  March  there  will  be  28,000  gallons  of 
urine  for  immediate  distribution,  the  specific  gravity  of  which, 
if  undiluted,  will  be  from  1015  to  1018;  this  diluted  with 
84,000  gallons,  or  three  times  its  weight,  of  water,  will  give 
11,200  gallons  for  each  of  the  10  acres,  which  for  an  early  dressing, 
in  the  season  when  the  ground  is  tolerably  moist,  will  be  ample. 
Should  dry  weather  set  in  after  this,  and  the  grass  appear  to  be 
standing  still,  that  portion  of  the  field  required  for  the  earliest 
cutting  may  have  a  good  dressing  of  water  to  hasten  it  forward. 
The  quantity  of  liquid  manure  produced  throughout  the  summer 
will  be  about  56,250  gallons,  which,  for  an  average  of  soils  and 
seasons,  may  be  diluted  with  nine  times  its  bulk  of  water — thus 
affording,  when  added  to  the  pure  liquid,  56,250  gallons  for  each 
acrethroogh  the  season,  or  four  dressings  of  14,000  gallons  apiece 
after  the  removal  of  the  first  cutting.  The  quantity  of  water,  there- 
fore, needed  for  the  mere  dilution  of  the  liquid  manure  will  be 
590,250  gallons,  or  2635  tons.  This  can  only  be  considered  an 
approximation,  as  much  depends  on  the  temperature,  moisture, 
and  description  of  the  soil. 

After  dressing  with  the  diluted  manure,  at  an  interval  of  a  few 
days  (according  to  the  weather),  a  dressing  of  plain  water  should 
he  applied.  To  succeed  in  obtaining  the  quickest  possible  growth, 
the  ground  should  never  be  allowed  to  become  dry  or  parched ; 
this  must  be  prevented  by  as  frequent  waterings  as  are  required 
to  effect  this  object.  When  the  grass  is  long  enough  to  protect 
the  surface,  and  afford  shade  from  the  heat  of  the  sun  and  the 
wind,  nothing  more  will  be  needed. 

Other  valuable  additions  may  be  made  to  the  contents  of  the 
tanks,  frequently  at  little  expense,  and  which  will  greatly  add 
to  the  fertility  of  the  land.  Dead  animals',  after  a  certain  amount 
of  dissection,  will  soon  become  liquefied,  and  in  a  fit  state  for 
conveyance  through  the  pipes.  The  ammoniacal  liquor  from  a 
neighbouring  gas-work,  if  procured  at  a  fair  price,  will  be  found 
a  powerful  fertilizer  ;  its  specific  gravity,  if  good,  will  be  1025, 
and  it  will  bear  large  dilution.  Occasional  applications  of  guano, 
sulphate  of  ammonia,  and  nitrate  of  soda,  in  quantities  of  from 
1  to  3  cwts.  per  acre,  sown  broadcast,  and  immediately  washed 
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into  the  soil,  will  be  found  useful  in  bringing  up  the  land  to  a 
higli  state  of  fertility ;  and  this  should  not  be  overlooked,  espe- 
cially where  the  land  is  at  all  below  par. 

It  will  be  found  then  that,  beyond  the  water  wanted  for  the 
actual  dilution  and  conveyance  of  the  manure,  a  large  additional 
supply-  can  be  used  with  the  greatest  advantage  and  profit.  A 
good  soaking  of  1  inch  in  depth,  equalling  22,000  gallons,  or  100 
tons  per  acre,  after  each  dressing  of  diluted  liquid,  will  amply 
repay  the  cost ;  and  five  such  dressings  on  the  acre  would,  for 
the  10  acres,  raise  a  further  demand  for  a  million  gallons,  or 
over  5000  tons ;  and  on  many  soils  a  larger  quantity  than  this 
would  greatly  increase  the  results,  the  lighter  land  taking  a  more 
frequent  and  plentiful  supply  than  the  more  compact  and  clayey 
soils. 

The  best  mode  of  cropping  the  20  acres  intended  to  be  irri- 
gated will  be  by  adopting  a  four-course  system,  thus — 1st,  early 
potatoes  or  peas ;  2nd,  Italian  rye^grass ;  3rd,  Italian  rye^ass ; 
4th,  oats.  At  the  commencement  the  land  should  be  well  culti- 
vated and  highly  manured  for  potatoes,  which  will  come  off  the 
land  by  the  end  of  July ;  it  is  then  to  be  well  scarified  and 
harrowed,  so  as  to  form  a  fine  seed-bed :  the  grass^seed,  at  the 
rate  of  3  bushels  to  the  acre,  is  then  sown,  and  covered  in  with 
a  light  seed-harrow,  and  afterwards  rolled  :  if  the  land  is  not  in 
high  condition,  2  cwts.  of  guano  will  assist  in  bringing  forward 
the  plant,  which  will  by  this  means  be  tolerably  strong  before 
winter.  Early  in  spring  it  will  receive  a  good  dressing  of  liquid 
manure,  and  should  be  fit  to  cut  from  the  middle  of  April  to 
the  middle  of  May,  varying  according  to  situation  and  climate. 
I  was  not  able  to  adopt  this  system  in  Kincardineshire,  as  no 
^een-crop  that  I  could  gprow  would  come  off  the  ground  early 
enough  to  allow  the  grass-seed  to  be  sown  with  a  fair  chance 
of  standing  the  winter  in  that  northern  climate ;  but  I  know  it 
is  adopted  with  success  even  as  far  north  as  the  neighbourhood 
of  Edinburgh.  I  there  followed  a  three-course  system  on  my 
irrigated  ground — viz.,  1st,  turnips  or  potatoes ;  2nd,  grass ;  3rd, 
grass,  a  portion  of  which  was  at  times  allowed  to  seed.  The 
^ass  was  laid  down  in  two  sowings,  during  the  spring,  at  an 
interval  of  three  weeks  or  a  month,  with  3  bushels  of  grass-seed 
and  I^  bushels  of  oats  per  acre,  all  to  be  cut  green.  The  addi- 
tion of  the  oats  greatly  augmented  the  bulk  of  the  first  and 
second  cuttings,  and  at  the  same  time  nursed  up  the  young 
grass.  In  Scotland  there  was  a  risk  in  sowing  down  the  Italian 
rye-grass  with  a  grain-crop  which  was  to  be  allowed  to  ripen, 
as  in  a  rainy  season  the  grass  will  grow  as  rank  as  the  crop 
with  which  it  is  sown.  Another  disadvantage  arises  from  the 
liability  of  the  grain-crop  to  lodge,  thus  destroying  large  patches 
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of  the  grass.  It  might  be  worth  while  to  lav  down  a  few  acres 
of  permanent  grass  where  an  abundant  supply  of  water  can  be 
cheaply  obtained,  using  at  the  same  time  some  of  the  concen- 
trated manures.  The  grasses  should  be  selected  from  those 
varieties  which  seem  to  thrive  so  well  and  attain  such  luxuriance 
in  the  Craigentinny  meadows,  near  Edinburgh :  I  may  mention 
the  Meadow-foxtail,  Cocksfoot,  and  Timothy,  as  being  the  most 
prominent 

The  Earl  of  Essex,  at  Cassiobury,  keeps  pumps  constantly  at 
work  forcing  water  from  the  river,  by  water-power,  to  a  con- 
siderable height  and  distance,  and  occupying  one  man  through 
the  summer  in  distributing  it  by  hose  on  ^e  grass-land  with 
the  best  possible  effect  Slight  top^ressings  are  here  used  when 
thought  necessary.  With  pumps  of  the  size  before  mentioned, 
about  1^  acre  can  receive  a  dressing  of  nearly  an  inch  in  depth 
in  the  course  of  five  l^urs  with  the  aid  of  one  man  at  the  dis- 
tributing-pipe. ^ 

I  think  it  will  be  found  that  Italian  rye-grass  will  yi^ld  a 
larger  return  under  irrigation  than  any  other  crop.  Mr.  Dickin- 
son (to  whom  we  are  all  greatly  indebted  for  having  called 
public  attention  to  his  very  successful  cultivation  of  this  grass), 
experimented,  I  believe,  some  years  ago,  on  several  different 
grasses,  under  similar  treatment,  and  found  that  the  Italian  pro- 
duced a  greater  quantity  of  vegetable  food  than  any  other. 
Analysis  and  experience  have  also  proved  it  to  be  a  very  nutri* 
tive  plant,  capable  of  producing  as  much  milk  or  beef  as  any  other 
frrass  grown.  One  great  inducement  to  apply  the  liquid  to  grass 
-in  preference  to  other  crops  is,  that  from  no  other  plant  can  you 
get  so  quick  or  so  many  returns  in  the  year ;  whilst  the  resulting 
consumption  of  such  green-crops  on  the  farm  lays  the  foundation 
for  future  fertility.  ITie  10  acres  of  irrigated  grass  will  yield 
more  food  for  summer  soiling,  and  at  a  cheaper  rate,  than  any 
other  system  of  cultivation  at  present  known ;  and  the  addition 
of  a  large  manure-heap  at  the  end  of  the  summer,  representing 
the  heavy  crops  of  grass  consumed  in  the  stall,  will  prove  a 
Taluable  gift  to  the  remainder  of  the  farm. 

Attention  must  be  called  to  the  fact,  that  each  crop  should 
not  occupy  the  ground  longer  than  its  due  portion  of  time.  If 
the  rate  of  consumption  does  not  clear  the  land  quick  enough, 
the  surplus  should  be  cut,  carried  off  the  ground,  and  made 
into  hay.  I  have  found  from  experience  that  an  ox  will  eat,  in 
the  house,  144  square  yards  of  grass  per  week,  the  crop  being  a 
good  average  one,  probably  weighing  over  12  tons:  this  was 
arrived  at  from  a  fortnight's  observation  of  the  quantity  cut  for 
■ome  20  head  of  two-year  olds  and  a  few  barren  cows.  At  this 
rate  an  acre  will  keep  33  head  for  one  week.     In  the  present 
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instance,  the  first  three  crops  should  be  cat  at  the  rate  of  from  1^ 
to  2  acres  per  week,  thus  clearing  the  10  acres  in  from  five  to  six 
weeks:  1^  acres  will  supply  the  green  food  required  for  the 
50  head  for  one  week,  so  that  there  should  be  from  the' first  three 
cuttings  about  90  tons  of  green  grass,  the  produce  of  about  7  acres 
once  cut,  to  make  into  hay :  this  will  come  in  for  use  at  the  end 
of  the  season,  and  make  up  for  any  deficiency  in  the  last  two 
crops,  if  required. 

It  will  be  seen  that  the  farm  supplies  the  irrigated  portion 
with  the  liquid  manure  furnished  by  the  keep  of  50  head  of  stock 
during  28  winter  weeks,  and  gets  in  return  the  solid  manure 
made  during  24  weeks  in  the  summer,  from  the  consumption  of 
some  500  tons  of  green  grass. 

That  the  irrigation  system,  combined  with  house-feeding, 
enriches  the  whole  farm,  there  is,  I  think,  little  doubt ;  my  own 
experience  has  satisfied  me  fully  on  that  point ;  but  as  to  how 
much  of  this  increase  of  fertility  is  due  to  the  balance  of  exchange 
being  in  favour  of  the  farm,  or  to  the  fact  that  the  manure  from 
grass,  as  generally  consumed  on  pasture,  is  almost  valueless,  is  a 
question  yet  to  be  determined. 

No  time  should  be  lost  in  applying  the  liquid  after  the  grass 
has  been  removed,  as  by  so  doing  you  immediately  prepare  for 
the  growth  of  another  crop.  It  must  be  remembered  that  there 
are  only  a  few  months  of  growing  weather,  therefore  a  loss  of  two 
or  three  days  after  each  cutting  may  make  a  difierence,  at  the  end 
of  the  season,  of  one  crop.  Every  effort  should  be  made  to  produce 
a  heavy  first  cutting ;  success  much  depends  on  this  :  less  space 
is  then  required  to  furnish  the  amount  of  grass  necessary  for  the 
stock,  and  consequently  there  is  less  ground  requiring  irrigation 
after  the  grass  is  taken  off.  With  diligence  and  skilful  manage- 
ment five  crops  may  be  taken  in  the  first  season,  and  as  many  the 
second.  After  this  the  land  is  broken  up,  and  a  heavy  crop  of 
oats  may  then  be  expected. 

.  The  growth  of  a  uniform  supply  of  grass  through  the  summer 
and  autumn  is  invaluable ;  and  towards  the  end  of  the  season, 
when  pastures  are  bare  and  food  scarce,  a  plentiful  supply  is  by 
this  means  insured,  and  the  stock  kept  in  a  progressive  state. 
The  Italian  rye-grass  remains  longer  palatable  as  food  than  grass 
produced  in  the  ordinary  way,  and  may  also  be  given  fresh  from 
the  scythe  without  any  after-inconvenience  to  the  animal.  The 
best  time  for  cutting  is  just  as  the  ear  is  shooting  out ;  there  is 
at  that  time  a  fair  proportion  of  solid  matter  in  the  plant,  and 
the  ground  is  not  robbed  of  its  grain-producing  elements.  To 
allude  briefly  to  my  own  experience,  I  may  state  that,  although 
labouring  under  disadvantages  as  to  climate,  I  succeeded  in 
raising  very  heavy  grass-crops.     In  the  summer  of  1858  I  took 
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the  following  cuttings,  which,  in  the  aggregate,  measured  12  feet 

in  height,  viz. : — 

ft  in. 

Ist  catting,  22nd  May      2    6  high 

2nd     „       28th  June      3    0    „ 

3rd      „        10th  August 3    6    „ 

4th      „        17th  September     ..      ..     2    0    „ 
5th      „       13th  November    ..      ..     1    0    „ 

These  crops  were  all  consumed  in  the  house  ;  and  although  there 
were  but  3^  acres  irrigated  with  liquid  manure,  for  stall-feeding 
through  the  summer,  they  maintained,  with  the  aid  of  8. acres  of 
water-meadow,  20  cows,  4  feeding  cattle,  1  bull,  8  calves,  the 
partial  keep  of  5  cart-horses,  and  the  total  keep  of  a  pony.  The 
8  acres  of  water-meadow  are  not  to  be  considered  as  representing 
the  degree  of  fertility  which  the  term  of  *'  water-meadow  '*  sug- 
gests to  a  Hampshire  or  a  Devonshire  man ;  I  only  obtained  a 
very  partial  use  of  the  water — seldom  using  it  but  at  night,  and 
on  Sunday  when  the  mills  were  not  requiring  it.  I  kept  the 
returns  of  my  live-stock,  while  feeding  on  grass,  separate  from 
the  produce  of  the  winter  green-crops,  so  that  the  one  was  quite 
independent  of  the  other ;  but  of  the  20  cows,  I  think  about  five 
were  dry,  on  the  average,  through  the  grass  season.  The  follow- 
ing is  the  account  in  detail : — 

Cb.                                                                                        .  £  8,  d, 

1  bull  keep  through  summer 3  0  0 

4  cattle  feeding 16  0  0 

8  calves,  value  of  food       14  0  0 

Butter  and  cheese      94  9  0 

^  cart-horaes  (partial  keep)       4  0  0 

Ipony 4  0  0. 

135    9    0 
Db.  £    8,   d. 

8  acres  water-meadow  at  6/ 48    0    0 

4  acre  rape 6    0    0 

1  acre  cabbage-leaves 2    0    0 

56    0    0 


79    9    0 


This  account  represents,  as  fairly  as  1  can  state  it,  the  money-return 
from  3^  acres,  which  equals  24/.  an  acre.  This  same  land  yielded 
2^  qrs.  of  oats  per  acre  the  year  I  took  the  farm,  and  was  in 
every  way  completely  run  out.  The  cows  giving  milk  were  out 
on  the  meadow  for  about  three  hours  daily,  where  they  had  both 
food  and  exercise.  I  never  had  any  disease  among  my  cattle, 
^hich  I  attribute  in  a  great  measure  to  good  ventilation.  The 
Italian  rye-grass  and  house-feeding  seemed  to  agree  well  with 
the  cows,  as  their  skin  testified.     I  found  dairy-farming  and  the 
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rearing  of  young  stock  the  most  profitable  mode  of  convertings 
the  grass  into  money.  After  stock-feeding  for  the  first  three- 
yearSy  I  therefore  turned  my  attention  principally  to  the  dairy^ 
and  the  change  worked  an  improvement  on  the  balance-sheet. 
For  some  time  past  my  milk  was  sent  daily  24  miles  by  rail^ 
and  the  butter  went  once  a  week  a  distance  of  60  miles. 

It  will  be  seen  from  this. that  a  very  large  number  of  stock  can 
be  kept  upon  a  few  acres  of  Italian  rye-grass  cultivated  in  this- 
manner,  and  the  land  will  be  found  to  increase  in  fertility  :  you 
may  almost  insure  a  rapid  succession  of  growth  when  placed 
under  favourable  conditions  as  to  liquid  manure  and  water.  If 
more  grass  is  raised  than  is  required  for  feeding,  it  may  be  left 
for  seed,  and  will  in  this  way  yield  a  large  return.  I  have  har* 
vested  as  many  as  79  bushels  per  acre  in  one  crop ;  this  was- 
fi*om  the  second  year's  growth. 

We  now  come  to  the  cost  of  pumps,  pipeage,  and  tanks,  which 
depends  on  the  price  of  iron  at  the  time,  the  locality,  and  the 
market  from  which  the  remaining  apparatus  is  purchased — cir* 
cumstances  which  will  make  the  experience  of  one  man  difler 
largely  from  that  of  another.  I  will,  however,  endeavour  to  take 
a  fair  estimate  of  expenses  for  laying  down  the  quantity  of  land 
before  mentioned  at  a  rate  at  which  it  can  be  executed  in  many 
districts.  The  excavation  of  the  tanks  will  cost  from  4^.  to  6<f» 
per  cubio  yard,  and  there  will  be  208  cubic  yards  in  each  tank  ; 
the  walls  to  be  of  brick,  4^  inches  thick,  laid  in  cement :  they 
will  cost  from  18Z.  to  25/.  each.  The  price  of  iron  pipes  is  now 
5/.  bs.  per  ton.  There  is  supposed  to  be  a  stationary  engine  on 
the  farm  (but  better  still  if  there  is  a  water-wheel).  The  irri- 
gation-works will  employ  4-horse  power  for  50  days  in  the  season, 
and,  therefore,  must  be  charged  with  one-sixth  of  the  first  cost  of 
the  engine ;  the  power  required  in  most  cases  being  small,  unless 
the  fluid  be  forced  to  a  great  height,  will  not  make  a  great  demand 
on  the  coals.  The  expenses  of  carrying  out  the  system  will  stand 
thus:— 

£     8.  d. 

Engine  J  of  first  cost 25    0    0 

Circular  brick  tanks 50    0    0 

Pumps  and  fitting      45    0    0 

Metal  pipes,  4  in.,  206  yds.  at  28.  6c/ 25  15    0 

D]:;^un8,  lead,  laying,  hemp,  &c ••       3    5    0^ 

Surface  metal  pipes,  3  in.,  220  yds.  at  Is.  dd.        ..     19    5    0 

Galvanized  pipes,  2}  in.,  80  yds.  at  Is,  2d 4  14    0 

Metal  brancncs,  collars,  cramp  iron,  &c 4  10    0 

Gutta-percha  pipe,  2i  in.,  50  yds.  at  7« 17  10    0 

„  „        3  in,,  4  yds.  at  98 1  16    O 

Cocks,  plugs,  brass  joints,  and  spreader 8    0    0 

Contingencies     * 10    0    0 

214  15    0 
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The  annual  working-charges  have  next  to  be  calculated,  and 
these  will  vary  widely  with  different  men.  Some  there  are  who 
fail  to  perceive  anything  wrong  until  matters  arrive  at  a  climax ; 
while  others,  more  observant,  and  possessing  mechanical  taste, 
at  once,  at  the  very  commencement,  detect  the  least  thing  out  of 
order.  The  ear  of  the  latter  at  once  discovers  anything  amiss — 
a  loose  bolt  or  a  heated  bearing,  for  instance  ;  while  the  attention 
of  the  former  is  not  aroused  until  some  wheel  or  other  has  perhaps 
been  deprived  of  sundry  teeth,  or  the  whole  machinery  is  reduced 
to  utter  confusion :  so  much  depends  on  care  and  management. 
The  subjoined  may  be  considered  a  fair  estimate  :^* 

£ .  s,  d. 

Interest  and  depreciation  at  7}  per  cent,  on  214Z.  158. 6(/.     16  1  9 

Cods,  10  tons  at  15« 7  10  0 

Wages,  half  enginemon's  time  at  3«.  on  50  days     ..      ..       3  15  0 

Labour,  ditto  at  2». 5  0  0 

Repairs        5  0  0 

37    6    9 

K,B.  Half  the  engineman's  time  is  charged  only,  as  it  is  presumed  he  will 
be  partly  occupied  on  smith  or  Wright's  work  while  the  engine  is  going. 

This  amount,  divided  by  the  10  acres  in  constant  use,  gives  a 
yearly  charge  of  3Z.  14^.  Id,  per  acre ;  and  for  this  sum  a  con- 
stant growth  of  grass  is  secured  through  the  summer ;  *each  acre 
receives  ten  or  twelve  dressings  oC  water  and  of  manure,  consisting 
in  the  aggregate  of  from  800  to  1000  tons,  and  yielding  in  return 
a  fourfold  produce ;  while  the  fixed  expenses,  such  as  rent  and 
taxes,  ploughing  and  seed,  remain  the  same  as  under  the  pasturing 
system.  A  centrifugal '  pump  and  gearing  to  throw  the  same 
quantity  of  liquid  would  cost  about  25/.  Tanks  might  also  be 
roughly  constructed  by  a  tenant,  as  before  mentioned,  for  about 
half  the  sum  charged,  the  soil  excavated  often  being  worth,  as  a 

*  In  this  amount  is  inolnded  payment  for  the  use  of  a  steam-eogine  working  at 
4-horse  power  for  50  days. 

The  150/.  which  is  allowed  for  the  cost  of  the  engine  will  not  supply  a  loco- 
moCiTe  such  as  will  be  most  generally  available  for  farm  purposes.  Irrigation  is 
only  charsed  with  one-sixth  of  this  oost,  or  25/.»  on  the  suppositioo,  rarely  if  ever 
realised,  that  a  farm-engine  works  SCO  days  in  a  year. 

On  th'is  25/.  7}  per  cent,  is  allowed  for  interest  and  depreciation,  and  about  2} 
per  oent  (5/.  on  214/.)  for  repairs,  and  thus  we  arrive  at  a  conclusion  which  assigns 
2/.  10s.,  or  U.  per  day,  as  payment  for  the  use  of  a  steam-engine.  If  four  or  five 
times  this  sum  be  allowed,  the  merits  of  this  question  will  not  be  materially  affected, 
lad  such  instances  of  low  estimates  seem  to  be  the  rule  rather  than  the  exception 
in  our  practice. 

Most  English  fiirmers  will  consider  that  the  oost  of  boarded  floors  ought  to  be 
added  to  this  estimate,  for  most  exceptional  must  be  the  want  of  straw  which 
would  lead  them  to  provide  these  for  their  stock  except  with  some  ulterior  view  to 
the  use  of  liquid  manure.— P.  H.  F. 
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top-dressing,  the  cost  of  taking  oat.     The  difierence  of  cost  on 

these  two  points  would  reduce  the  estimate  bj  45/.     The  cost  of 

my  own  machinery  for  irrigation  was  as  follows : — 

£.    «.  dL 

Tanks 25    0  0 

Metal  pipes,  lead  and  laying 86  10  0 

Cutting  drains 2    0  0 

Hydrants  and  brass  joints 6    8  0 

Manure  pumps  and  fitting        30  10  0 

Water  pump       ..      ..    ^ 12    0  0 

Shafting  for  ditto       8    0  0 

Gutta-percha  pipe,  90  \'ds 19  10  0 

189  18    0 


This  was  the  expense  on  20  acres,  but  only  12  acres  were  yearly 
under  the  system ;  this  made  the  interest  and  depreciation 
account  1/.  4f.  per  acre  of  yearly  charge. 

My  pumps  and  metal  pipes  have  never  cost  anything  for  repairs 
during  the  seven  years  I  have  worked  them.  The  gutta-percha 
pipe  has  required  some  patching,  and,  with  the  exception  of  the 
outer  length,  will  last  for  another  twelve  years,  as  far  as  present 
appearances  go.  I  cannot  conclude  without  saying,  that  I  found 
the  money  expended  in  irrigation  works  to  be  a  capital  investment ; 
and  I  think  that,  under  fair  ordinary  circumstances,  others  adopt- 
ing the  system  will  meet  with  the  same  result. 

17,  Parltament'Streetj  Westminster. 


II. — Experiments  with  different  Top-Dressings  upon  Wheat. 

By  Dr.  Augustus  Voelcker. 

In  1859  I  tried  some  experiments  with  top-dressings  upon 
wheat,  and  published  an  account  of  them  in  Vol.  XX.,  Part  II., 
of  this  Journal.  Several  of  the  experiments  were  attended  with 
results  highly  satisfactory  in  an  economical  point  of  view,  at  a 
time  when  the  average  price  of  wheat  was  only  AUs,  per  quarter. 
It  seemed  to  me  desirable  to  continue  similar  experiments  upon 
the  wheat-crop,  and  I  have  now  the  pleasure  of  laying  before  the 
members  of  the  Royal  Agricultural  Society  a  short  report  of 
wheat  experiments  made  in  1860,  and  again  in  1861. 

Wheat  Experiments  made  in  1860. 

The  season  of  1860  was  not  very  favourable  for  wheat,  and  the 
general  yield  was  below  average.  It  therefore  affords  me  pleasure 
to  report  that  in  1860  the  wheat-crop  on  our  farm  on  the  whole 
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was  a  fair  average  crop,  but  my  experiments,  as  in  1859,  were 
particularly  successful. 

The  land  on  which  the  wheat  was  grown  is  considered  deci- 
dedly better  than  that  on  which  my  experiments  were  tried  in 
1859.  The  soil  was  in  a  fine  state  of  preparation  on  the  surface^ 
and  extended  to  a  depth  of  9  or  10  inches. 

The  subsoil  of  most  of  the  fields  on  our  farm  is  a  stiif  clay  p 
but  in  the  case  before  us  it  is  porous  limestone-rubble,  mixed  with 
clav,  itself  resting  on  oolitic  limestone-rock. 

The  land  is  well  drained,  and  the  field  considered  a  good  one 
for  wheat,  which  has  never  been  known  to  have  been  blighted  on 
this  spot,  but  has  yielded  well  whed  in  other  fields  it  was  defi- 
cient or  attacked  by  disease. 

A  large  quantity  of  the  soil  from  the  experimental  field  (field 
Nos.  ^and  5  on  the  map  of  the  Royal  Agricultural  College  Farm) 
was  turned  over  and  well  mixed,  so  as  to  obtain  a  fair  average 
sample  for  an  analysis,  which  gave  the  following  results  :-^ 

Composition  cf  Soil  in  Itdd  No.  3  and  5,  Eoydl  AgricuUural  CoUege 

Farm, 

Galculated  Dry;. 

Moisture       17*50 

Organic  matter  and  water  of  combination  ..  6'Gf>  8*07 

Oxides  of  iron  and  alumina 16*07  19*48 

Carbonate  of  lime         12-88  15*61 

Sulphate  of  limo *22  '27 

Magnesia      *57  *69 

Phosphoric  acid ' «      '05  *06 

Potash -52  •6a 

Soda      -39  •48> 

Insoluble  siliceous  matter  (chiefly  clay)    ..  45*14  54*7P. 

100*00  lOO-OO*- 

This  soil  scarcely  contains  any  siliceous  sand  separable  hy 
▼ashing,  and  consists  principally  of  clay,  mixed  with  a  fair  pro-  - 
portion  of  carbonate  of  lime.  It  may  be  described  as  a  good « 
friable,  calcareous  clay-loam. 

The  whole  field  is  tolerably  level.  The  part  reserved  for  the 
experiments  was  perfectly  so,  and  the  soil,  as  far  as  could  be 
jndged,  of  uniform  depths  Its  extent  is  29^  acres,  and  the  pre- 
ceding crop  was  beans. 

Two  acres  covered  with  a  very  equal  plant  were  measured  out^ 
and  carefully  divided  into  8  equal  plots  of  ^  acre  each.  Thejr 
were  surrounded  on  all  sides  by  a  considerable  breadth  of  the 
general' wheat-crop.  These  8  plots,  with  the  exception  of  plot 
No.  6,  which  was  left  unmanured,  were  top-dressed  on  the  27tlk 
of  March,  as  follows : — 

VOL.  XXIII.  c 
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Plot 


I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

VIII. 


Top-dressiDg. 


1  cwt.  of  a  oompoond  wheat-maniire 

70  lbs.  of  PeruTian  guano 

42  lbs.  of  nitrate  of  soda 

(42  lbs.  of  nitrate  of  soda 

(And  64  lbs.  of  common  salt 

84  lbs.  of  common  salt        

Unmanured  .*. 

56  lbs.  of  sulphate  of  ammonia  . .     . 

8  boflhels  of  soot 


Rate  of 
DreflBtog 
per  Acre. 


cwta. 

4 

u 

3 
3 

•  * 

2 
bwbelL 
32 


} 


Gott 
per  Acre. 


£.  «.  d, 

1  13  6 

1  12  0 

1  10  0 

1  13  0 

0  3  0 

1  16  0 
0  16  0 


The  manures  were  all  passed  through  a  fine  sieve,  and,  with  the 
•exception  of  the  soot,  mixed  with  fine  coal-ashes,  and  the^soivTi 
evenly  over  the  difierent  plots  by  Reeves'  broad-cast  manure 
distributor.  This  machine  is  a  capital  implement  for  sowing 
dry  top-dressings.  It  is  most  essential  that  the  mixtures  should 
be  quite  dry,  for  if  in  the  least  damp  they  do  not  fall  regularly 
upon  the  land,  and  the  machine  is  apt  to  become  clogged  up. 
'This  is  especially  the  case  with  substances  which,  like  common 
salt,  always  feel  more  or  less  damp.  Unless  these  are  purposely 
dried,  or  mixed  with  dry,  fine  sand,  we  find  they  cannot  be 
readily  and  evenly  sown  by  this  machine. 


Plot  I. — Top-dressed  Margh  27  with  compound  wheat-manure, 

produced: — 

cwt  qrs.    Ibe. 

Com,  Head 5     1     17 

„     Tail 0    0    15 

6  2  4 

Straw 7  2  26 

Cavings       0  0  27 

Chaff 0  1  15 

Produce  per  Acre : — 

Cora  (head  and  tail)  42  biiahels  2  lbs. 

Straw  (iuclading  cavings  and  chaflf)  1  ton  13  cwt.  1  qr.  20  lbs. 

(Weight  of  bushel,  5a  lbs.). 

This  wheat  looked  very  healthy  throughout  the  summer,  but 
did  not  yield  so  well  as  Nos.  2  and  5.  The  effects  of.  the  top- 
dressing  upon  the  young  wheat  were  visible  a  week  after  its 
application. 

The  wheat-manure  analysis  was  found  to  contain  in  100 
parts : — 
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Moisture !      ..  12-36 

^Organic  matter,  ammoniacal  salts,  and  water  of  combiuatiou  22*35 

Bi-phosphate  of  lime        2*91 

Equjil  to  bone-earth  rendered  soluble (4*64) 

Insoluble  phosphates  (bone-earth) 6*97 

Sulphate  of  lime  (anhydrous) 20*89 

Sulphate  of  magnesia       1'26 

Chloride  of  sodium  (common  salt) 24*70 

Nitrate  of  soda 4*63 

losoluble  siliceous  matter  (sand) 3*93 

100*00 

^Containing  nitrogen       ..     .. 3*38 

Equal  to  ammonia       4*10 

Plot  II. — ^Top-dressed  witt  Peruvian  guano,  produced : — 

cwt.  qrs.  lbs. 

Com,  Head         6    3    23 

„     Tail 0    0    13 

6    0      8 

Straw ..      ..,.8     1      6 

Cavings       0    15 

Chaff 0    1    20 

Produce  per  acre  : — 

Corn  (head  and  tail)  46  bushels  6  lbs. 

Straw  (including  cavings  and  chaff)  1  ton  16  cwt.  12  lbs. 

The  guano  used  in  this  experiment  was  genuine  Peruvian  of 

superior  quality,  as  will  be  seen  by  the  following  analysis : — 

Moisture 17*03 

^Organic  itiatter  and  amtHoniacal  salts     . .      . .  52*04 

Phosphates  of  lime  and  magnesia 19*61 

Alkaline  salts 10*55 

Containing  phosphoric  acid      (1*22) 

Sand *89 

100*12 

*Cont<dniDg  nitrogen        14*94 

Eqtial  to  ammonia 18*14 

Plot  III. — Top-dressed  with  nitrate  of  soda,  produced : — 

cwt  qn.    lbs. 

Com,  Head         5    3    23 

„     Tail 0    0    13 

6  0  8 

Straw 9  0  1 

Cavings       0  0  21 

Chaff 0  1  3 

Produce  per  acre : — 

Com  (head  and  tail)  44  bushels  10  lbs. 

Straw  (including  cavings  and  chaff)  1  ton  17  cwt.  3  qrs.  16  lbs. 

• 

A  few  days  after  the  application  of  the  nitrate  of  soda  the  plant 
assumed  a  more  intensely  green  colour,  and  for  a  long  time  after- 
wards the  effects  of  the  nitrate  were  plainly  shown  by  this  colour 

c2 
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and  the  thriving  condition  of  the  wheat.  The  nitrate  of  soda 
employed  in  this  experiment  was  a  good  sample,  as  will  be  seen 
by  the  following  analysis : — 

Composition  of  Nitrate  of  Soda, 

Moisture 2*09 

Chloride  of  sodium 1-07 

*Pure  nitrate  of  soda 96*65 

Sand -19 

100-00 
Plot  IV. — Top-dressed  with  nitrate  of  soda  and  salt,  produced : — 

cwt.  qn.  lbs. 

Corn,  Head 6    0    16 

„     Tail 0    0    13 

6  11 

Straw 9  1     19 

Cavings       0  10 

Chaflf 0  1      8 

Produce  per  acre  ; — 

Com  (head  and  tail)  47  bushels  31  lbs. 

Straw  (including  cavings  and  chafiT)  1  ton  19  cwt.  3  qrs.  24.  lbs. 

This  wheat  looked  remarkably  healthy  and  succulent,  and, 
like  the  preceding  three  plots,  of  decidedly  darker  green  than  that 
on  other  plots. 

Plot  V. — ^Top-dressed  with  salt,  produced : — 

cwUqn.   lbs. 

Com,  Head         4    2      7 

„    Tail 0    0      9 

4  2  16 

Straw 6  2  1 

Cavings       0  0  21 

Chaflf 0  1  2 

Produce  per  acre : — 

Com  (head  and  tail)  35  bushels  15  lbs. 

Straw  (including  cavings  and  chaff)  1  ton  3  cwt.  3  qrs.  16  lbs. 

In  comparison  with  the  four  preceding  plots  the  wheat  on 

Plot  v.,  though  healthy-looking,  was  backward  and  shorter  in 

the  straw  at  harvest-time. 

Plot  VI. — Left  unmanured,  produced : — 

cwt.  qn.   Ibt. 

Com,  Head 4    1     10 

„     Tail 0    0    16 

4  1  25 

Straw 6  0  0 

Cavings 0  0  14 

Chaff ' 0  0  19 

Produce  per  acre : — 

Com  (head  and  tail)  33  bushels  57  lbs. 

Straw  (including  cavings  and  chaff)  1  ton  7  cwt.  20  lbs. 
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There  was  not  much  difference  between  the  appearance  of  this 
crop  and  that  on  Plot  V.  At  an  early  stage  of  growth  the  crops 
on  Plots  I^  v.,  and  VI.  had  a  less  dark  green  colour  in  com- 
parison with  the  others,  and  especially  with  those  that  were 
top-dressed  with  nitrate  of  soda.  The  wheat  stood  perfectly 
erect  at  harvest-time. 

Pun*  VII. — ^Top-dressed  March  27  with  sulphate  of  ammonia, 

produced : — 

cwt  qn.    Ibt. 

Com,  Head 5    2    22 

„    Tail 0    0    11 

5  3  5 

Straw 9  0  9 

Cavings       0  0  20 

Chaff 0  1  1 

Produce  per  acre : — 

Com  (head  and  tail)  44  bushels. 

Straw  (inclading  cavings  and  chafif)  1  ton  18  cwt.  8  Ihs. 

The  sulphate  of  ammonia  was  the  ordinary  commercial  article^ 
and  on  analysis  was  found  to  contain : — 

Moistara 6*59 

*Fure  sulphate  of  ammonia       91*94 

Mineral  impurities    • 1*47 

100-00 
^Containing  ammonia     23*68 

Plot  VIII. — Top-dressed  with  soot,  produced  :— 

cwtqn.    lbs. 

Cora,  Head 5    1     19    ' 

„     Tail 0    0      8 

5  1    27 

Straw 7  3    25 

Cavings       0  0    24 

Chaff 0  16 

Produce  per  acre : — 

Com  (head  and  tail)  41  hushels  41  lbs. 

Straw  (including  cavings  and  chaff)  1  ton  13  cwt.  3  qrs.  24  lbs. 

The  young  wheat  on  this  and  on  the  preceding  plot  was  not 
quite  so  dark-coloured  as  on  Plots  III.  and  IV.,  and  not  quite  so 
'^ng  as  that  dressed  with  Peruvian  gfuano.  No  perceptible 
difierence  was  visible  on  Plots  VII.  and  VIII. 

An  analysis  of  the  soot  furnished  the  following  results : — 
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Composition  of  Commercial  Soot, 

Moisture 7-39 

*Orgaiiic  matter 43*09 

fSulphate  of  ammonia        12*72 

Insoluble  siliceous  matter        15*12 

Oxide  of  iron  and  alumina       6*51 

Carbonate  of  lime      10*63 

Carbonate  of  magnesia      1*84 

Alkaline  salts  (by  diifercncc) 2*70 

100*00 

*Contaimi>g  nitrogen     ..      ..• *21 

Equal  to  ammonia         *25 

fContaioing  ammonia 3*29' 

The  wlieat  was  reaped  towards  the  end  of  August,  and  threshed 
out  on  the  27th  of  September,  1860. 

There  was  no  appreciable  difference  in  the  weight  of  the  corn 
grown  on  these  8  plots.  On  an  average  an  imperial  bushel 
weighed  59  lbs.  The  produce  per  acre,  therefore,  was  uniformly 
calculated  at  59  lbs.  per  bushel. 

A  glance  at  Tables  I.  and  II.  (page  23)  will  show  several  par- 
ticulars to  which  attention  may  be  directed. 

1.  The  yield  of  the  unmanured  portion  of  this  field  was 
34  bushels  of  corn  and  1  ton  7  cwt  of  straw  per  acre,  which  is 
a  tolerably  good  crop  for  a  bad  wheat-season. 

In  1859 — abetter  season  thanlSfifO — the  unmanured  portion  of 
the  experimental  field  yielded  only  27  bushels  of  com  and 
17  cwt.  3  qrs.  of  straw,  in  .round  numbers.  Notwithstand- 
ing the  larger  natural  produce,  due  no  doubt  to  the  superior 
character  of  the  land  on  which  the  experiments  were  tried  in 
1860,  several  of  the  top-dressings  gave  a  very  considerable  increase 
both  in  grain  and  straw.  We  have  thus  here  a  partial  proof  that 
nitrogenized  top-dressings  are  not  merely  beneficial  to  wheat  when 
grown  on  poor  land  or  soils  out  of  condition,  but  that  they  may  be 
likewise  applied  with  advantage  to  good  wheat-land. 

2.  In  1859,  the  heaviest  crop  was  produced  by  6  cwt.  of 
Proctor's  wheat-ma.nure ;  in  I860,  by  IJ  cwt. .of  nitrate  of  soda 
and  3  cwt.  of  salt 

This  dressing,  it  will  be  seen,  gave  no  less  than  47^  bushels  of 
grain  and  nearly  2  tons  of  straw  per  acre ;  or  an  increase  of 
13  bushels  of  corn  and  12 J  cwt.  of  straw  over  the  unmanured 
plot 

On  soils  in  good  condition,  a  top^ressing  with  1^  cwt.  of  nitrate 
of  soda  and  3  cwt.  of  salt,  applied  towards  the  end  of  March 
or  the  beginning  of  April,  is  one  of  the  best  manuring  mixtures 
that  can  be  employed. 
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Table  \.—Shomng  the  Produce^  in  Jhs,  and  husheU^*  of  Com  on  Experi- 
mental Plots,  calculated  per  Acrsj  and  the  Increase  per  Acre 
Unmanured  Plot.     (  WeigMper  busJtel,  59  lbs.) 


over 


Plot 


Maonn  employed  per  Acre. 


I. 

UL: 

IV.  !i 

'  •  I 

VI. 

vn. 
vm. 


4  cwt  of  wheat-manure 

2}  cwt.  of  Pentvian  guano 

l|  cwt.  of  nitrate  of  soda    .^     . . 

l}  cwt  of  nitrate  of  soda  and\ 

3  cwt.  of  salt / 

Sewtofsalt 

Unmanured 

2  cwt  of  sulphate  of  ammonia  . . 
32buahe]8of  soot        


Produce  In  Com 
per  Acre. 


IbB. 
2480 
2720 
2606 

2804 

2080 
2004 
2596 
2460 


bushels. 
42 

44j 

47i 

35i 
34 

44 

41! 


locreose  of  Com 
per  Acre. 


Ibe. 
476 
716 
602 

800 

76 

•  • 

592 
456 


I   bushels. 
i         8 

13i 

u 

•  • 
10 


*  b  csladating  the  produce  In  boshels,  the  odd  pounds  have  been  omitted  for  convcnlctio;'  Eskc. 

Table  II. — Showing  the  Produce  in  Straw  per  Acre,  and  Increase  over 

Unmanured  Plot. 


Ptot 


Manure  per  Acre. 


i  Produce  in  Straw 
per  Acre. 


T. 

If. 

III. 


V, 

VI. 

VII. 

VIII. 


tons  cwt  qrs.  lbs. 

4  cwt.  of  wheat-manure       I  I  13  1  20 

2}  cwt.  of  Perurian  guano 1  16  0  12 

l|cwt  of  nitrate  of  soda     ,  I  17  3  16 

3  cwt.  of  salt  and  1}  cwt.  of  nitrateV  . 
ofsoda        /, 

3cwtofsalt 1  8  3  16 

Unmanured !  1  7  0  20 

1  18  0  8 

1  13  3  24 


Increase  In  Straw 
per  Acre. 


cwt.  qrs. 


19     3     24 


2  ewt.  of  sulphate  of  ammonia 
32  bushels  of  soot 


6 

8 

10 

12 


10 
6 


I 
0 
2 

3 

loss 

1 


lbs. 
0 
20 
24 


3 
3 


16 
4 


3.  The  special  wheat-manure,  which  has  a  similar  composition 
to  that  used  in  1859,  did  not  give  as  favourable  a  result  as  nitrate 
of  soda  and  salt,  nitrate  of  soda  alone,  sulphate  of  ammonia  and 
guano.  This  result  seems  to  prove  that  whilst  on  good  land 
purely  ammoniacal  or  nitrogenized  manures  may  be  most  econo- 
mically employed  as  top-dressings  for  wheat,  on  naturally  poor 
soils  mixed  mineral  and  nitrogenized  manures  are  the  most 
desirable. 

On  such  soils,  especially  when  deficient  in  available  phosphates, 
a  manure,  containing  phosphatic  constituents  as  well  as  nitrates 
and  ammoniacal  salts,  applied  at  the  rate  of  4  or  5  cwt.  per  acre, 
is  likely  to  produce  a  heavier  crop,  and  leave  the  land  in  a  better 
condition,  than  nitrate  of  soda  and  salt. 

4.  Nitrate  of  soda  alone  gave  not  nearly  so  good  a  result  as 
the  same  quantity  of  nitrate  mixed  with  twice  its  weight  of  salt. 

This  agrees  perfectly  with  my  experience  of  1859 ;  it  should 
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therefore  be  an  invariable  rule  to  mix  nitrate  of  soda  with  salt, 
when  it  is  to  be  used  as  a  top-dressing  for  wheat 

5.  Saltalone,  practically  speaking,  hardly  produced  any  increase 
in  the  yield  of  grain,  and  slightly  diminished  the  produce  in  straw. 

Salt,  applied  in  any  quantity  to  cereal  crops  and  to  grass-land, 
certainly  does  not  increase  the  produce.  By  checking  over- 
luxuriance  it,  to  a  certain  extent,  prevents  the  growth  of  rank 
grasses,  and  produces  a  finer  herbage ;  and  in  the  case  of  cereal 
crops  keeps  the  straw  shorter,  and  thereby  prevents  their  getting 
laid  at  harvest-time. 

6.  Peruvian  guano  stands  second  on  the  list  in  point  of  effi- 
ciency. It  gave,  indeed,  a  very  good  result,  having  produced  an 
increase  of  12^^  bushels  of  com  and  8  cwt  of  straw,  at  a  cost 
of  1/.  12*.  6rf. 

7.  Ammoniacal  salts  and  nitrate  of  soda  appeared  to  increase 
very  considerably  the  produce  in  straw.  Top-dressings,  con- 
sisting chiefly  of  ammoniacal  compounds  or  nitrates,  should 
therefore  be  used  in  moderate  quantities.  If  large  quantities  are 
put  on  the  land,  the  sample  of  wheat  is  injured  and  the  crop 
likely  to  fall  down,  especially  in  wet  seasons. 

8.  Where  soot  can  be  purchased  at  from  G^f.  to  8c2.  per  bushel 
it  may  be  used  with  advantage,  at  the  rate  of  30  to  40  bushels  per 
Acre,  as  a  top-dressing  for  wheat,  when  a  larger  outlay  of  money 
cannot  be  commanded. 

To  enable  the  reader  to  catch  at  a  glance  the  relative  advan- 
tages and  the  clear  profit  which  was  realized  by  each  of  these 
top-dressings,  I  have  constructed  the  following  table.  The  wheat 
is  valued  at  64*.  per  quarter,  the  average  price  in  the  market  at  the 
time  when  it  was  threshed,  and  the  straw  at  30*.  per  ton,  as  a 
usual  selling  price : — 

Tablk  showing  the  Money  Value  of  the  Increase  in  Com  and  Straw  per  Acre 
over  the  Unmanured  Plot  in  Experimental  Field,  and  tfte  Clear  Profit 
^fter  deducting  the  price  paid  for  Manures, 


T'\oL 


I.  4  cwt.  of  wheat-manure 

II.  I  3 1  cwt.  of  Peruvian  guano 

III.  I  1 1  cwt.  of  nitrate  of  soda 

lY  :r3  cwt  of  salt  and  Ij^  cwt. 

'  \    of  nitrate  of  soda 

V.  !  3  cwt  of  salt '  0  10    0 

VI.  ,  Unmanured I 

yij  '(2  cwt    of   sulphate    ofl'  4    q    o 

(    ammonia     ) 

Vin.  I  32  bushels  of  soot  ..      ..      3     14 


Top^rewings.  ^^  ^^^'- 


:^}j 


£.  8,    d. 

3  4     0 

4  16     9} 

4  14 

5  8     0 


£.  8,  d. 

0     9  4^ 

0  12  3} 

0  16  1 

0  19     2 

loss 

0     4  11 

•  ■ 

0  16     4 
0  10     2 


£.    8.  d.    £.  8,  cf. 

1   12  0  !  2     I  4| 

1   12  6  '  3  16  7 

1  10  0      3     7  5 

1   13  0  I  4  14  2 

0     3  0     0     2  1 


1  16     0 
0  16     0 


3     0 
2  15 


4 

G 
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We  thus  see : — 

1.  That  1^  cwt.  of  nitrate  of  soda  and  3  cwt.  of  salt  gave  by 
far  the  most  profitable  return  of  all  the  top-dressings. 

2.  Tliat  guano  gave  a  better  return  than  sulphate  of  ammonia. 

3.  That  there  was  hardly  any  economical  advantage  in  apply- 
ing salt  alone  as  a  top-dressing. 

4.  That  although  die  outlay  for  soot  amounted  to  only  16«.  per 
acre,  it  gave  a  less  profitable  return  than  the  most  expensive 
top-dressing  in  the  list. 

Wheat  Experiments  made  in  1861. 

In  the  experiments  which  I  tried  in  ISQl,  the  same  top- 
dressings  as  in  1860  were  employed,  with  the  exception  of  soot, 
which  was  replaced  by  a  manure  called  ulmate  of  ammonia. 

Having  given  before  the  composition  of  the  other  top-dressings, 
that  of  ulmate  of  ammonia  alone  requires  to  be  here  inserted. 
A  fair  average  sample  produced  the  following  results  : — 

Composition  of  Ulmate  of  Ammonia, 

Moisture 11*59 

*0igan1c  matter  nnd  ammoniacal  salts     75*94 

Oxides  of  iron,  alumina,  and  traces  of  potash ..      ..  2*52 

Carbonate  of  lime      2*22 

Alkalies,  magnesia,  &c 1*26 

Sand 6*47 

100*00 

^Containing  nitrogen       11*93 

Equal  to  ammonia 14*49 

On  further  examination  I  found  that  this  manure  contains  only 
2*05  per  cent  of  ammonia,  in  the  shape  of  ammoniacal  salts.  It 
therefore  hardly  deserves  the  name  of  ulmate  of  ammonia, — a 
name  which  implies  that  most  of  the  nitrogen  present  exists  in 
the  shape  of  ready-formed  ammonia,  which  is  not  the  case ;  the 
nitrogen,  of  which  there  is  a  considerable  quantity,  occurs  in  the 
shape  of  organic  matter.  The  manure  is,  in  fact,  composed 
almost  entirely  of  nitrogenized  organic  matters,  such  as  wool  and 
hair,  which  have  been  subjected  to  a  peculiar  process  of  prepa^ 
ration,  that  renders  them  much  more  soluble,  and  thus  more 
easily  available  for  the  'use  of  plants  than  such  refuse  is  in  its 
usual  condition.  Shoddy  and  wool-refuse  are  far  too  insoluble  to 
be  useful  as  a  top-dressing  for  wheat.  But  as  wool-refuse  contains 
a  great  deal  of  nitrogen,  I  was  anxious  to  experiment  with  this 
preparation,  which  is  called  in  commerce  ulmate  of  ammonia. 

The  field  on  which  the  experiments  were  tried  had  a  second 
year's  crop  of  seeds  in  1859,  which  was  fed  off  by  sheep.  The 
land  was  clean  and  well  cultivated.  A  portion  of  the  soil  was 
submitted  to  a  mechanical  and  to  a  chemical  analysis ;  it  yielded 
the  following  results : — 
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Composition  of  SoU  in  tlus  Experimental  WJteat-Field ;  FiM  J^o.  10  of 
the  Boyal  Agricultural  CoUege  Farm^  Cirencester. 

a.  Mechanical  Anahfsie. 

Moisture 1*51 

Organic  matter  and  water  of  oombinatioii       ..  11*08 

Lime 10-82 

Fine  clay •    ..  52*06 

Coarse  clay  and  a  little  sand 24*53 

100*00 

Like  most  land  in  the  neighbourhood  of  Cirencester,  this  soil 
contains  very  little  sand  that  can  be  separated  by  washing. 

•         b.  Chemical  Analysis. 

Moisture ,.  1*51 

Organic  matter  and  water  of  combination      ..  11*0S 

Oxides  of  iron  and  alumina      14*25 

Carbonate  of  lime     10  82 


Sulphate  of  lime       

Magnesia 

Potash  (sol.  in  acid  solution) 

Soda  (sol.  in  acid  solution)      

Phosphoric  acid         

Insoluble  siliceous  matter  (chiefly  clay).. 


•71 
•51 
•32 
•05 
•10 
01*78 

101*13 


This  soil  resembles  much  in  composition  that  on  which  the 
experiments  were  made  in  1860 :  both  are  calcareous  clay-loams. 
There  is,  however,  some  difference  between  them.  Field  No.  19 
contains  rather  more  clay,  and  rests  oh  a  less  porous  subsoil  than 
Held  Nos.  3  and  5,  on  which  the  experiments  were  made  in 
1860.  On  the  whole  No.  19  is  inferior  to  Nos.  3  and  5,  and 
probably  not  so  uniform  in  its  depth  and  general  character  as  the 
latter.  The  whole  of  this  field  was  in  wheat.  Two  acres  of  the 
most  uniform  portion  of  the  land  were  carefully  divided  into 
8  equal  plots,  measuring  exactly  J  acre. 

These  plots  were  manured  as  follows : — 

Experiments^  18C1. 


FiDt 


I. 

II. 

ni. 

IV. 

V. 

VI. 

VII. 

VUL 


Mantire  applied. 


Peravian  guano 

Wheat-manure  (the  same  as  in  IS 60) 
Nitrate  of  soda 


Unmanored 

(Nitrate  of  soda  . . 
Common  salt 
Common  salt 
Sulphate  of  ammonia 
Ulmate  of  ammonia  . 


Rate  of 
IJre«dng 
per  Acre. 


Cost  of 

Mannre 

per  Acre. 


cwt. 

2J 

4 

m  m 

3 
3 
2 


} 


I  12  6 

I   12  0 

12  6 

•  ■ 

15  6 

0  3  0 

1  12  0 

2  5  0 
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Last  season  we  purchased  a  first-rate  sample  of  nitrate  of  soda, 
containing  in  round  numbers  97  per  cent  of  pure  nitrate,  at 
\bL  10s.  per  ton,  and  sulphate  of  ammonia  at  16/.  per  ton. 
Both  these  manures,  therefore,  were  a  good  deal  cheaper  than  in 
1860.    The  price  of  the  guano  was  13/.  a  ton. 

All  the  manures  were  finely  sifted  and  mixed  with  coal- 
ashes,  and  sown  on  the  5th  of  April  with  Reeves*  broad-cast 
distributor. 

The  effects  of  the  top-dressing  were  most  visible  on  the 
2  plots  to  which  nitrate  of  soda  was  applied,  on  which  the  usual 
dark-green  colour  made  its  appearance  in  a  few  days,  and  could 
be  observed  for  a  long  time  afterwards. 

The  effects  of  the  sulphate  of  ammonia  and  the  guano  were  not 
quite  so  soon  exhibited,  as  was  also  the  case  with  the  special 
wheat-manure. 

For  a  long  time  no  Visible  effects  were  produced  by  the  ulmate 
of  ammonia  manure,  but  subsequently  the  wheat  on  Plot  VIII. 
improved,  and  looked  decidedly  better  than  on  the  unmanured 
part  of  the  field,  though  it  never  acquired  such  a  deep  green 
colour  as  that  grown  on  the  plots  top-dressed  with  nitrate  of  soda 
and  the  ammoniacal  manures. 

The  crop  was  carefully  reaped,  and  after  threshing  the  corn 
and  straw,  cavings  and  chaff  were  accurately  weighed,  and  gave 
the  following  results  : — 

Table  I.— 1861. 

Skofwiag  the  Produce  in  lbs,  and  bushels  of  Wheat  of  the  Experimental 

Plots,  calculated  per  Acre. 

(^Average  weight  per  lushel,  62  lbs,) 


Plot  I    Head. 


I.  2i  cwt.  Qf  Peruvian  guano       ,    2476 

II.  4  cwt.  of  wheat-manure ..  2512 

III.  lJcwt,of  nitrate  of  soda 2776 

IV.  UniiiftBured         ;     1896 

V.  1}  cwt.  of  nitrate  of  soda  and  3  cwt.  of  salt  i    2784 

VI.  3  cwt.  of  salt       j    2336 

VII.  2  cwt.  of  sulphate  of  ammonia  2708 

VIII.  I  6  cwt.  of  nlmate  of  ammonia 2392 


lbs.      .    lbs. 


40 
16 
26 
28 
32 
10 
46 
36 


Total  In  BusheU 
of  C2  lbs.  each. 

bush.  lbs. 

40  36 

40  44 

45  12 
31   2 

45  26 

37  52 

44  26 

39  10 


There  was  no  appreciable  difference  in  the  weight  of  the  wheat 
from  the  different  plots.  On  an  average  it  weighed  3  lbs.  more 
per  bushel  than  the  wheat  grown  in  the  preceding  year. 
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Tablk  II.— 1861. 

SImcing  the  Produce  in  Straw,  Cavings,  and  Chaff,  of  Experimental  Plots, 

ccdculated  per  Acre, 


Plot 

Straw. 

CaTlngs. 

Chaff. 

ToUL 

tOflBCWL 

qnLllM. 

cwt  qrs. 

lbs. 

cwt 

qrs. 

lbs. 

tons  cwt  qrs.  lbs. 

I. 

(2}  cwt.  of  Peruvian "1 
(     gnano         . .      . .  / 

1 

1 

1  24 

1     1 

0 

2 

2 

22 

1     5 

1     18 

II. 

U  cwt.    of  wheat-) 
\    manare 

I 

0 

0     4 

I     I 

0 

2 

3 

0 

1     3 

0       4 

III. 

(l|  cwt.  of  nitrate  of) 

\     soda / 

Unmannred  .. 

1 

4 

2     0 

I     2 

8 

3 

1 

16 

1     9 

1     24 

IV. 

0 

16 

0  20 

I     2 

16 

3 

1 

10 

1     1 

0     18 

|l}  cwt.  of  nitrate  of  1 

• 

V. 

I     soda  and  3  cwt.> 
I     of  salt        ..      ..) 

1 

3 

0  12 

1     3 

20 

4 

0 

6 

I     9 

0     10 

VI. 

3  cwt.  of  salt 

0 

18 

0  20 

I     0 

20 

3 

0 

0 

1     2 

1      12 

VII. 

(2  cwt.  of  sulphate  of) 
\    ammonia   . .     . .  I 

1 

t) 

2  20 

I     1 

24 

3 

2 

16 

1     7 

3       4 

VIII. 

r6  cwt.  of  ulmate  of) 
\    anmionia   .. 

1 

4 

1     8 

1     1 

8 

3 

0 

8 

I     8 

2     24 

For  the  sake  of  better  comparison,  the  increase  per  acre  in  com 
and  straw  over  the  unmanured  portion  of  the  experimental  field 
is  stated  in  the  next  table : — 

Table  shovoing  the  Increased  Produce  per  Acre  in  Com  and  Straw 
(including  Cavings  and  Chaff)  over  the  Unmanured  Plot  I F.,  m  lbs,  and 
bushels. 


Plot 

locrcMG  In  Cora 

Increase  In  Straw 

per 

Acre. 

per  Acre. 

lbs. 

bosh.  lbs. 

tons  cwt  qrs.  lbs. 

I. 

2 J  cwt.  of  PeruTian  gnano     . . 

592 

9 

34 

0     4     10 

11. 

4  cwt.  of  wheat-manure 

604 

9 

42 

0     1     3     14 

III. 

1^  cwt.  of  nitrate  of  soda 

878 

14 

10 

0     8     16 

V. 

/ 1 4  cwt.  of  nitrate  of  soda  and  3  cwt. ) 
\    of  salt f 

1 

892 

14 

24 

0     7     3     20 

VI. 

3  cwt.  of  salt 

422 

6 

50 

0     1     0     22 

VII. 

2  cwt  of  sulphate  of  ammonia 

830 

13 

24 

0     6     2     14 

VIII. 

6  cwt  of  ulmate  of  ammonia . . 

504 

8 

8 

0     7     2       6 

IV. 

Total  produce  of  unmanured  plot 

1924 

31 

2 

1     1     0     18 

It  will  be  seen  that  all  the  top-dressings  produced  a  consider- 
able increase  in  com.  Nitrate  of  soda  and  salt,  as  in  former  years, 
gave  the  best  return,  though  almost  identical  with  that  obtained 
iiom  nitrate  of  soda  alone.  Previously,  both  in  1859  and  1860, 
the  addition  of  common  salt  to  nitrate  of  soda  had  an  excellent 
effect  upon  the  crop.  The  apparent  inefficiency  of  this  admixture 
in  1861  is  the  more  surprising,  as  salt  alone  then  produced  an 
increase  of  nearly  7  bushels  of  com. 

There  are  here  several  other  anomalies  against  which  we  must 
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not  shut  oar  eyes,  for  a  faithfully-recorded  field-experiment, 
though  it  may  not  fully  decide  the  question  for  which  it  was 
instituted,  nevertheless  is  frequently  useful  in  other  respects,  and 
at  all  events  never  mischievous  in  its  practical  bearing,  like  ex- 
periments which  have  been  cooked  so  as  to  suit  certain  purposes, 
or  to  support  a  favourite  theory. 

Amongst  the  anomalous  results  in  the  preceding  fable  may  be 
noticed  the  large  increase  in  corn  and  straw  obtained  by  sulphate 
of  ammonia.  This  increase  is  very  much  larger  than  that  which 
was  realized  by  its  use  in  the  preceding  year,  and  likewise  much 
larger  than  the  increase  obtained  by  Peruvian  guano.  Indeed 
the  less  favourable  result  which  Peruvian  guano  appears  to  have 
produced  in  comparison  with  its  effects  upon  the  experimental 
wheat-crop  in  the  preceding  year,  is  one  of  the  most  remarkable 
of  these  anomalies. 

It  is  difficult,  if  not  impossible,  to  recognise  a  reason  why  in 
one  year  guano  should  give  a  much  more  favourable  result  dian 
sulphate  of  ammonia,  and  in  the  next  the  latter  should  beat  the 
former  by  several  bushels.  We  cannot  attribute  this  variation  to 
diflbrence  of  soil,  as  the  experimental  field  in  1860  resembled 
intimately  in  composition  and  general  character  that  on  which 
the  wheat  experiments  were  performed  in  1861.  I  can  find  no 
other  solution  for  these  and  other  difficulties  and  anomalies  than  by 
assuming  that  either  the  wheat-plant  was  not  uniform  in  the  experi- 
mental plots,  or  that  the  soil  varied  in  depth  and  in  its  physical 
character,  so  far  as  this  is  affected  by  the  nature  of  the  subsoil. 
f  I  have  good  reasons  to  believe  that  the  soil  indeed  varies  in 
depth  in  different  parts  of  the  field.  As  the  subsoil  is  retentive, 
the  surface  on  the  more  shallow  parts  of  the  field  in  wet  seasons 
often  will  remain  soaked  with  water,  when  in  deeper  places  the 
excess  of  water  can  percolate  to  a  gpreater  depth  before  it  is 
arrested  by  the  subsoil.  A  larger  portion  of  cultivated  soil 
thus  is  left  in  a  more  perfectly  drained  condition,  than  on  parts  of 
the  field  where  a  retentive  clay  subsoil  comes  nearer  to  the 
surface.  Where  such  inequalities* in  the  depth  of  the  soil  exist, 
^xA  where  the  subsoil  is  of  a  close,  retentive  character,  the  culti- 
Tated  portion  of  the  soil  must  be  much  warmer  in  some  places 
than  in  others.  Under  such  circumstances  field-experiments 
cannot  furnish  perfectly  uniform  results. 

The  plant,  moreover,  on  this  field  was  not  so  uniform  as  I  could 
have  wished,  affording  in  itself  a  strong  indication  of  inequalities 
in  the  depth  or  character  of  the  soil.  Indeed  the  produce  of  a 
field  when  ascertained  on  several  separate  accurately-measured 
plots,  lay  of  \^ot  \  acre  each,  is  the  best  practical  test  I  know  for 
^Kertaining  whether  a  field  is  uniform  in  its  character  or  not. 
Although  the  wheat  experiments  are  vitiated  to  some  extent  by 
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circumstances  over  which  I  had  no  control,  they  are,  nevertlielesa, 
practically  useful  in  showing  that  a  liberal  outlay  in  the  purcliase 
of  nitrogenized  top-dressings  is  attended  with  great  profit,  parti- 
cularly when  the  price  of  wheat  is  high.  Nitrate  of  soda  and 
salt  are  best  adapted  to  stifBsh  soils  in  good  condition,  and  a 
specially  prepared  mixed  mineral  and  nitrogenized  manure 
to  the  soils  which  possess  rather  a  lighter  character  or  are  natu- 
rally poor.  On  light  land  I  would  recommend  the  foUow^ing- 
mixture,  which  I  know  from  experience  answers  exceedingly  well 
in  an  economical  point  of  view: — 1-^  cwt.  of  nitrate  of  soda, 
3  cwt  of  common  salt,  2  cwt  of  Peruvian  guano,  and  40  buahels 
of  soot. 

The  guano  should  first  be  passed  through  a  fine  sieve,  and  all 
hard  lumps  be  broken  up, — a  work  which  will  be  much  facilitated 
by  the  addition  of  some  sharp  siliceous  sand  to  the  lumps. 

When  sharp  sand  is  not  at  hand,  perfectly  dry  and  sifted  coal- 
ashes  or  burnt  clay  may  be  used  instead.  The  nitrate  of  soda  and 
salt  should  be  passed  in  like  manner  through  a  fine  sieve ;  and  as 
these  salts  are  always  more  or  less  damp,  and  therefore  difficult  to 
sift,  it  is  well  to  mix  them  previously  with  a  dry  substance  in  the 
same  manner  as  guano.  The  next  step  is  to  mix  these  sifted  and 
finely-powdered  manures  with  a  sufficient  quantity  of  burnt  clay 
or  coal-ashes  to  make  up  20  bushels.  These  are  finally  mixed 
with  the  40  bushels  of  soot.  Thus  we  obtain  60  bushels  of  a 
manure,  which  will  suffice  for  3  acres.  The  20  bushels  which 
have  to  be  used  per  acre  will  cost  about  25^.,  and  I  have  no  doubt 
will  be  found  a  very  economical  and  useful  top-dressing  for  wheat. 

The  following  table  will  show  the  commercial  results  of  the 
experiment,  the  wheat  being  valued  at  50«.  per  quarter,  the  price 
at  which  it  was  sold,  and  the  straw  at  30^.  per  ton : — 

TABiiE  showing  the  Money  Value  of  Increase  in  Corn  and  Straw  per  Acre 
over  Unmanured  Plot,  and  Clear  Profit  after  deducting  the  Price  paid 
for  Manures, 


Plot. 


I. 
II. 

in. 

IV. 
V. 

VI. 


Money  Incroftse  In 


Corn^ 


£*  a,   d, 

2^  cwt.  PeruYian  gnaoo   '  2  Id    8 

4  cwt.  of  wheat-maimre  3    0     5} 

1^  cwt.  of  nitrate  of  soda  '  4 

Unmanured | 

'  n  i  c wt.  of  nitrate  of  sodal  |  . 
it     and  3  cwt.  of  salt     . .  /• 

I  Scwt.ofsalt I  2 

^f,j    ;(2   cwt.  of  sulphate   of)>  . 

^^*-  |\     ammonia |i  * 

G  cwt,  of  ulmate  of  am-)  i  <,  -^ 

monia        f  ^  ^" 


8  6 

• . 

9  11 

2  6 

3  8 


VIIL    {' 


Straw. 


£.  s, 
0     6 
0     2 
0  12 

d.   ! 

9J 
6 

0  11 

10 

0     I 

9 

0     9 

11 

0  11 

3 

Cost 
of  Manure. 


1     5 

0  3 

1  12 


1  12  6 
1  12  0 
1     2     6 


6 
0 
0 


2     5    0 


Clear  Profit. 


£*  a,  d. 

1  13  6^ 

1  11  3i 
3  18  6 

•  • 

3  16  3 

2  13 

3  1  7 

0  17  0 
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This  table  is  sufficiently  simple  and  intelligible  to  need  no 
farther  remarks  on  my  part.  I  therefore  conclude  this  report  on 
wheat  experiments  with  an  acknowledgment  of  the  obligations 
under  which  I  am  laid  by  Mr.  Coleman,  Professor  of  Agriculture 
in  the  Royal  Agricultural  College,  for  the  practical  assistance 
which  he  has  kindly  rendered  me  in  carrying  out  the  preceding 
experiments. 

Ro^  AgrickUural  CoOege,  Jan.  4,  1862. 


ill. — Report  of  Experiments  made  at  Rodmersham^  Kenty  on  ttie 
Growth  of  Wlieat  by  different  descriptions  of  Manure^for  seoeral 
years  in  succession  on  the  same  Land,  By  J.  B.  Lawes,  F.R.S., 
F.C.S.,  and  Dr.  J.  H.  Gilbert,  F.R.S.,  F.C.S. 

It  is  highly  desirable,  in  a  practical  as  well  as  scientific 
point  of  view,  to  determine,  by.  means  of  careful  experiments, 
whether  or  not  the  action  of  particular  manures  on  particular 
crops  is  sjibstantially  similar  in  different  descriptions  of  soil,  and 
in  different  localities.  With  a  view  to  provide  information  on 
this  subject,  a  series  of  experiments  was  commenced  in  1851  by 
Mr.  Keary,  on  the  Home  Farm  of  the  Earl  of  Leicester,  at 
Holkham,  in  Norfolk ;  the  results  of  which  were  published  in 
this  Journal  in  1855  ^vol.  xvi.,  part  1).  The  crop  selected  was 
wheat,  and  the  arrangement  of  die  manures  was  the  same  as  on 
some  of  the  most  important  plots  in  the  experimental  field  here  at 
Rothamsted  ^Herts),  in  which  wheat  has  been  grown  every  year 
sbce  1844.  Sir  John  M.  Tylden,  who  is  the  president  of  an  agri- 
cultural club  in  the  neighbourhood  of  Sittingbourne,  in  Kent,  the 
members  of  which  are  accustomed  to  make  visits  of  inspection 
of  experimental  or  good  practical  farming,  some  years  ago 
induced  the  club  to  pay  such  a  visit  to  Rothamsted ;  after  which 
they  very  liberally  undertook  to  conduct,  at  their  own  expense, 
a  series  of  experiments  on  the  growth  of  wheat,  the  results  of 
which  would  compare  with  those  already  obtained  at  Holkham, 
and  with  those  of  the  experiments  still  in  progress  here  at 
Rothamsted. 

Accordingly,  a  field  of  3^  acres,  at  Rodmcrsham,  about  3^ 
miles  from  Sittingbourne,  was  set  apart  for  the  purpose,  and 
divided  into  seven  plots,  of  half  an  acre  each,  and  the  superinten- 
dence of  the  experiments  was  confided  to  Mr.  George  Eley,  of 
Tong,  who  is  the  Secretary  of  the  club. 

The  soil  of  the  experimental  field  is  described  by  Mr.  Elcy  as 
**  a  mixed  clay,  upon  a  chalk  subsoil,  lying  from  4  to  6  feet  below 
the  surface."    The  previous  course  of  crops  and  management  had 
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been  as  follows: — In  1853,  turnips,  dressed  witli  2  ewts.  guano 
and  3  ewts.  superphosphate  of  lime  per  acre,  and  the  whole  of 
the  crop  fed  on  tLe  land ;  in  1854,  barley ;  and  a  good  dressing 
of  London  dung  for  beans  in  1855  ;  this  being  the  usual  pre- 
paration for  wheat  in  that  locality.  The  land  was,  therefore,  to 
use  Mr.  Eley's  words,  "in  a  well-cultivated  and  fertile  state." 
It  was,  in  fact,  as  the  results  will  show,  in  higher  condition  than 
was  desirable  when  the  object  was  to  determine  the  character  of 
the  exhaustion,  and  therefore  the  character  of  the  manures 
required  for  the  crop,  in  that  particular  soil,  under  the  ordinary 
system  of  cropping  and  management  adopted.  The  action  of 
the  different  manures  was,  however,  sufficiently  characteristic 
after  the  first  crop  of  wheat  had  been  taken. 

The  manures  were  always  mixed  at  Rothamsted,  from  the  same 
stocks  as  those  employed  for  the  Rothamsted  experiments.     The 
arrangement  of  the  experiments,  and  the  description  and  quan- 
tities of  manure  applied  per  acre,  were  as  follows : — 
Plot  1.  Unmanured. 
Plot  2,  Mixed  mineral  manure,  composed  of — 

300  lbs.  sulphate  of  potass. 

200  lbs.  sulphate  of  soda. 

100  lbs.  sulphate  of  magnesia. 

200  lbs,  bone-ash  j  q  ,       i    .      c^^ 

1  KA  ii_        1   i_     •        -J*  >  ouperphosphate  oi  lime. 
150  lbs.  sulphuric  acid*  )      *     ^       * 

Plot  3.  Ammonia-salts,  comprising — 
200  lbs.  sulphate  of  ammonia. 
200  lbs.  muriate  of  ammonia. 
Plot  4.  "  Ammonia-salts  *'  (as  plot  3),  and  "  mixed  mineral 

manure  "  (as  plot  2). 
Plot  5.  540  lbs.  Peruvian  guano. 
Plot  6.  2000  lbs.  rape  cake. 
Plot  7.  14  tons  farmyard  manure. 
The  above  quantities  were  applied  annually  for  the  first  three 
years  of  the  experiments ;  the  arrangement  was  also  the  same  for 
the  fourth  year,  with  the  exception  that  in  experiments  2  and  4 
the  quantities  of  sulphate  of  potass  were  reduced  fi'om  300  lbs.  to 
200  lbs.,  and  of  sulphate  of  soda  from  200  lbs.  to  100  lbs.  per 
acre.     In  the  fifth  and  sixth  seasons  the  crop  was  grown  without 
any  fresh  application  of  manure. 

By  means  of  experiment  1,  we  ascertain  the  state  of  produc- 
tiveness of  the  land  without  any  manure,  and  so  provide  a  stan- 
dard by  which  to  compare  the  effects  of  the  different  manures. 
By  means  of  experiments  2,  3,  4,  6,  and  7,  it  is  ascertained 
whether  a  specially  mineral,  nitrogenous,  or  carbonaceous  manure, 
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or  some  combination  of  them,  is  the  most  effective ;  and  by 
means  of  the  goano  (experiment  5),  which  is  the  cheapest  so- 
called  artificial  manure  containing  a  large  proportion  both  of 
nitrogen  and  phosphates,  we  are  enabled  to  judge  whether 
increase  of  crop  can  be  obtained  profitably  by  the  use  of  such  a 
combination. 

The  results  obtained  in  each  of  the  four  years  in  which  the 
manures  were  applied,  in  the  two  succeeding  years  without  manure, 
and  over  the  total  period  of  six  years,  are  given  in  a  series  of 
tables  as  follow  (pp.  34-38) : —  • 

Table  I.  The  dressed  com  per  acre,  in  bushels  and  pecks,  and 
the  total  com  per  acre,  in  lbs. 

Table  II.  The  straw  (chaff,  &c.)  per  acre,  in  lbs.,  and  the  total 
produce  (com  and  straw)  per  acre,  in  lbs. 

Table  III.  The  increase  per  acre,  by  manure,  of  dressed  com 
(bushels  and  pecks\  and  of  total  com  (lbs.). 

Table  IV.  The  mcrease,  per  acre,  of  straw  (chafi^  &c.),  in  lbs., 
and  the  increase  of  total  produce  (com  and  straw),  in  Ib^. 

Table  V.  The  weight,  per  bushel,  of  dressed  com,  and  the 
proportion  of  com  to  100  of  straw  in  the  produce,  and  in  the 
increase  by  manure. 

In  the  first  year  of  the  experiments  the  unmanured  plot  gave 
about  32^  bushels  of  dressed  com,  and  nearly  43  cwts.  of  straw 
per  a<;re ;  the  farmyard-manure  gave  only  about  30^  bushels  of 
dressed  com,  but  rather  more  than  56  cwts.  of  straw ;  and  the 
greatest  increase  obtained  by  any  of  the  manures  was  between 
4  and  5  bushels  of  dressed  com,  and  between  15  and  16  cwts.  of 
straw.  It  is  obvious  that,  even  unmanured,  the  condition  of  the 
land  was  almost  as  high  as  was  compatible  with  the  healthy 
growth  and  proper  ripening  of  the  crop — that  it  was,  in  fact, 
scarcely  in  a  state  to  require  manure  at  all,  and  therefore  not  in  a 
condition  to  show  very  prominently  the  characteristic  action  of 
the  different  manures  employed.  The  best  preparation  would 
hare  been  to  gprow  a  crop  of  wheat  over  the  whole  field  without 
'  manure,  before  commencing  with  the  special  manures.  It  is 
unfortunate,  too,  that  the  manures  were  only  applied  during  four 
consecutive  years ;  that  during  the  two  succeeding  years,  without 
manure,  the  seasons  were  very  unfavourable,  and  the  land  had 
l>ecome  somewhat  foul ;  and  that  the  experiments  were  entirely 
stopped  before  the  influence  of  the  manures  had  ceased,  and  their 
whole  effisct  been  ascertained. 

Notwithstanding  the  unfavourable  circumstances  above  men- 
tioned, the  results  of  the  experiments  at  Rodmersham  are  very 
Valuable ;  and,  taking  into  consideration  the  very  different  con- 
dition of  the  land,  diey  are  entirely  confirmatory  of  the  con- 
clusions that    have   been    arrived    at  from   experiments   made 
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at  Rothamsted,  and  elsewhere,  regarding  the  character  of  the 
manures  required  for  the  increased  gprowth  of  wheat  on  land 
under  the  ordinary  conditions  of  cropping  and  cultivation  in 
our  rotations.  Thej  are,  moreover,  perfectly  consistent  with  the 
ezpmence  of  common  practice  on  the  point. 

It  is  worthy  of  remark  that  after  the  land  had  been  well 
dunged,  and  grown  a  crop  of  beans,  the  greatest  increase, 
especially  of  com,  obtain^  in  the  first  year  was  where  the 
manure  was  the  most  nitrogenous.  Thus,  the  ammonia-salts 
alone,  the  guano,  and  the  rape-cake,  each  gave  4  to  5  bushels' 
increase  of  dressed  com ;  whilst  the  mineral  manure,  and  the 
mineral  manure  and  ammonia-salts  together,  gave  only  about 
1  bushel.  The  ammoniarfialts  alone  also  gave  rather  more  in* 
crease  of  straw  than  any  of  the  other  manures — more  even  thaa 
the  mixed  mineral  manure  and  ammo^a-salts  together.  The 
produce  of  the  unmanured  plot  in  the  second  and  succeeding 
jears  showed,  however,  that  the  condition  of  the  land  had  then 
become  reduced ;  and  it  is,  therefore,  from  the  average  results  of 
each  of  the  difierent  manures  taken  over  a  series  of  years,  that 
we  shall  be  able  best  to  judge  of  the  character  of  the  exhaustion 
induced  by  the  growth  of  the  wheat  crop  in  that  particular  soil. 

It  is  proposed  to  make  a  few  comments :  first,  on  the  produce 
daring  the  four  years  of  the  application  of  the  manures ;  secondly, 
on  that  of  the  two  years  after  the  cessation  of  the  manuring,, 
showing  the  influence  of  the  residue  of  the  manures  previously 
applied;  and  then  on  the  total  amount  of  increase  obtained  in 
the  six  years  by  the  diflferent  manures. 

Plot  1.  Unmanured. — As  already  observed,  the  produce  with- 
out manure  was,  in  the  first  year,  about  32  j-  bushels  of  dressed 
com  and  nearly  43  cwts.  of  straw.  In  the  fiye  succeeding  years 
it  was,  respectively,  25^,  24f ,  19f ,  7^,  and  15^  bushels  of  dressed 
com,  and  about  22^,  24,-  30^,  14^,  and  16^  cwts.  of  straw.  But, 
a  part  only  of  this  great  reduction  in  the  produce  was  due  to  the 
reduction  of  the  condition  of  the  land  as  afiTected  by  previous 
manuring  ;  for,  as  already  said,  in  the  last  two  years  of  the  experi- 
ments the  seasons  were  unfavourable  and  the  land  had  become 
somewhat  foul.  Excluding  the  first  year,  the  average  produce 
of  the  next  three  years  was  23^  bushels  of  dressed  com,  and 
25^  cwts.  of  straw ;  and  the  average  of  the  five  years,  without 
manure,  that  is,  excluding  the  first  year  and  including  the  last 
two  unfavourable  seasons,  was  18^  bushels  of  dressed  com  and 
21^  cwts.  of  straw.  Here  at  Rothamsted  (Herts)  where  wheat 
had  been  gprown  without  manure  for  a  dozen  previous  conse- 
cutive years,  the  average  produce  of  the  same  five  seasons  was 
16  bushels  of  dressed  corn  and  14^  cwts.  of  straw,  or  2^  bushels 
of  dressed  com  and  7  cwts.  of  straw  less  than  at  Rodmersham 
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(Kent).  But  as  a  standard  by  which  to  compare  the  effects  of 
the  different  manures  during  the  four  years  of  their  application 
in  the  Kent  experiments,  it  will  be  necessary  to  take  the  average 
of  the  first  four  years  without  manure,  which  was  25^  bushels  of 
dressed  com  and  about  30  cwts.  of  straw ;  against  which  there 
were  at  Rothamsted  (Herts),  over  the  same  seasons,  only  17f 
bushels  of  dressed  com  and  about  15^  cwts.  of  straw,  or  not 
much  more  than  two-thirds  as  mvteh  com  and  half  as  much 
straw  as  at  Rodmersham. 

Plot  2.  Mixed  Mineral  Manure, — ^This  manure  supplied 
potass,  soda,  lime,  magnesia,  phosphoric  acid,  and  sulphuric 
acid ;  in  fact,  an  abundance  of  nearly  all  the  mineral  constituents 
required  by  the  crop^  excepting  silica.  The  average  annual 
increase  it  yielded,  over  the  four  years  of  its  application,  was 
about  3  bu^els  of  dreyed  com  and  5^  cwts.  of  straw.  This  was 
almost  precisely  the  same  amount  of  increase  of  com  as  was 
yielded  by  the  same  manures  over  the  same  seasons  here  at 
Rothamsted,  but  nearly  4  cwts.  more  straw. 

Plot  3.  Ammonia- Salts  alone, — ^The  quantity  employed  con- 
tained much  more  nitrogen  than  could  be  taken  up  by  the  increase 
of  produce,  and  quite  as  much  as  can  be  employed  for  the  average 
of  soils  and  seasons  without  getting  an  over4uxuriant  and  laid 
crop.  The  average  annual  increase  yielded  over  the  four  years 
of  the  application  was  about  6  bushels  of  dressed  com  and  nearly 
13  cwts.  of  straw.  This,  again,  was  almost  exactly  the  same 
increase  of  com,  but  nearly  twice  as  much  increase  of  straw,  as 
was  obtained  by  the  same  manure,  in  the  same  seasons  at  Rotham- 
sted, after  their  application  there  for  a  dozen  years  consecutively. 

Both  at  Rodmersham  and  at  Rothamsted,  then,  ammonia-salts 
alone  increased  the  wheat-crop,  for  a  series  of  successive  years, 
considerably  more  than  did  mineral  manure  alone. 

Plot  4.  Mixed  Mineral  Manure  and  Ammonia^Salts. — This 
manure  supplied  the  same  mineral  constituents  as  in  experiment  2, 
and  the  same  amount  of  ammonia,  or  nitrogeki,  as  in  experiment 
3 ;  but  it  contained  no  carbon,  of  which  about  40  per  cent  of  the 
dry  substance  of  the  crop  consists.  The  average  annual  increase 
it  yielded  over  the  four  years  was  about  8  bushels  of  dressed  com 
and  21  cwts.  of  straw  ;  or  about  5  bushels  more  com  and  15^  cwts. 
more  straw  than  by  the  mineral  manure  alone,  and  about  2  bushels 
more  com  and  8  cwts.  more  straw  than  by  the  ammonia-salts 
alone. 

It  has  been  seen  that  both  mineral  manures  alone,  and  ammo- 
niaHUilts  alone,  yielded  almost  identically  the  same  amounts  of 
increase  of  com  over  the  first  four  years  of  the  experiments  at  Rod- 
mersham f  Kent)  as  they  did  over  the  ^same  years  at  Rothamsted 
(Herts),  where  wheat  had  been  grown  for  a  dozen  previous  con- 
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secative  jears.  The^  increase  of  straw  by  each  of  these  manures, 
used  separately,  was,  hbwever,  greater  in  the  Kent  experiments 
than  at  Rothamsted.  The  effect  was  altogether  different  when 
the  mineral  and  nitrogenous  manures  were  used  ti^ether ; — the 
combination  yielding  an  average  annual  increase  of  about  21 
bushels  of  com  and  22^  cwts.  of  straw  at  Rothamsted,  against 
only  8  bushels  of  com  and  21  cwts.  of  straw  at  Rodmersham. 
Not  only  was  the  annual  increase  of  both  com  and  straw  the 
greater  at  Rothamsted,  but  the  actual  produce  per  acre,  per 
annum,  of  dressed  com,  was  greater  by  about  5^  bushels ;  though 
that  of  the  straw  was  about  13  cwts.  less. 

In  both  localities,  then,  the  mixed  mineral  and  ammoniacal 
manure  greatly  increased  the  crop,  and  the  increase  was  greater 
when  the  two  were  used  together  than  when  each  was  used 
separately.  But  at  Rodmersham,  where  the  land  was  in  compara- 
tively high  condition,  the  heavy  manuring  tended  to  over- 
luxoriance,  and*  excessive  proportion  of  straw  ;  whereas,  at 
Rothamsted,  with  an  average  of  about  half  a  ton  less  total  pro- 
duce per  acre  per  annum,  there  was  a  considerably  grater  actual 
amount  of  com,  and  of  course  a  greater  proportion  of  com  to 
straw,  and  also  a  greater  increase  of  both  com  and  straw. 

Plot  5.  Guano, — ^The  guano  employed  supplied  a  large 
quantity  of  phosphate  of  lime,  small  quantities  of  alkaline  salts, 
and  ra&er  more  than  four-fifths  as  much  ammonia  or  nitrogen 
as  the  quantity  of  ammonia-salts  of  experiments  3  and  4.  It 
yielded  an  average  annual  increase  of  about  1-^  bushel  of  dressed 
com,  and  4f  cwts.  of  straw  more  than  the  ammonia-salts  alone ; 
and  only  about  ^  bushel  of  dressed  com  and  3^  cwts.  of  straw 
less  than  the  mixed  mineral  manure  and  ammonia-salts  together. 
It  will  presently  be  seen  that  the  guano  gave  far  more  increase, 
in  proportion  to  its  cost,  than  any  of  the  other  manures. 

Plot  6«  Mape^cahe. — ^The  amount  of  rape-cake  employed  would 
contain  rather  more  nitrogen  than  the  ammonia-salts  of  experi- 
ments 3  and  4,  but  in  a  condition  in  which  it  would  be  more 
slowly  rendered  available  for  the  plant ;  it  would  contain  a  con- 
siderable quantity  of  mineral  constituents ;  also  a  large  amount  of 
carbonaceous  matter,  yielding  carbonic  acid  in  the  soil.  It  gave 
only  the  same  average  annual  increase  of  com  (about  8  bushels), 
and  6f  cwts.  less  straw  than  the  mixed  mineral  manure  and 
ammoniaHBalts  (plot  4),  which  contained  a  less  total  amount  of 
nitrogen,  and  no  carbonaceous  matter  whatever.  This  is  per- 
fectly consistent  with  results  obtained  at  Rothamsted,  which  show 
the  non-utility  of  supplying  carbonaceous  manure  for  wheat  and 
other  grain-crops. 

Plot  7.  Farmyard  Manure. — ^The  .quantity  employed  would 
contain  more  of  every  constituent,  mineral  and  organic,  than  the 
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crop  to  be  grown ;  and  it  would  supply  a  large  amount  of  ayail- 
able  silica,  and  a  large  amount  of  carbonaceous  matter  beyond 
that  of  any  of  the  other  manures.  Notwithstanding  this,  it  gave, 
over  the  four  years  of  its  application,  an  average  annual  produce 
of  about  3  bushels  less  dressed  com  and  about  W\  cwts.  les^ 
straw  than  the  mixed  mineral  manure  and  ammonia-salts  ;  and 
about  2^  bushels  less  com  and  about  8^  cwts.  less  straw 
than  the  guano— neither  of  which  would  supply  either  silica  or 
carbonaceous  matter.  This  result  is  also  perfectly  consistent 
with  that  obtained  at  Rothamsted  and  elsewhere.  It  is  not  to  be 
concluded  from  this,  however,  that  the  farmer  may  with  impunity 
grow  large  white-straw  crops  by  means  of  artificial  manures 
without  a  due  supply  of  farmyard  manure  to  the  land  at  some 
period  of  the  rotation. 

Thus,  the  results  obtained  during  the  four  years  that  the 
manures  were  applied,  showed  that  mineral  manures  increased  the 
wheat-crop  but  little,  ammonia-salts  much  more,  mineral  manures 
and  ammonia-salts  used  together  more  than  either,  or  both, 
used  separately;  that  Peruvian  g^ano,  containing  bpih  mineral 
and  nitrogenous  constituents,  gave  a  considerable  amount  of 
increase;  but  that  carbonaceous  manures  had  no  perceptible 
effect  They  further  showed  that  the  condition  of  the  land  was 
higher  than  was  desirable  for  the  purposes  of  the  experiments, 
the  result  of  which  was,  not  only  that  the  seasons  set  a  limit  to 
the  amount  of  crop,  and  therefore  to  that  of  the  increase  produced, 
below  that  which  the  manures  might  otherwise  have  yielded,  but 
that  the  increase  consisted  of  a  very  undue  proportion  of  straw. 

The  first  season  after  the  cessation  of  the  manuring  (1859-60) 
was  a  very  unfavourable  one,  and  the  produce  on  the  permanently 
unmanured  plot  was  only  7^  bushels  of  dressed  com,  and  about 
14^  cwts.  of  straw.  The  next  season  (1860-61)  was  not  very 
much  better,  and  yielded,  on  the  same  plot,  only  15^  bushels  of 
dressed  com,  and  about  16^  cwts.  of  straw.  But  the  whole  of 
this  decline  of  crop  is  not  to  be  attributed  either  to  gradual 
reduction  of  the  condition  of  the  land,  or  to  the  badness  of  the 
seasons;  for,  as  already  noticed,  the  land,  which  had  for  the 
first  few  years  been  very  clean,  had,  by  this  time,  become  some- 
what foul  by  the  continuous  cropping. 

Although  the  produce  of  the  continuously  unmanured  plot, 
which  supplied  the  standard  by  which  to  compare  that  of  the 
others,  was  so  much  less  during  these  two  concluding  years  of  the 
experiments,  the  average  increase  of  dressed  com  on  the  other 
plots,  due  to  the  residue  of  the  manures  previously  applied,  was, 
in  every  case  excepting  (hat  of  the  rape-cake,  even  somewhat 
greater  than  during  the  seasons  of  the  application.     The  increase 
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of  straw  was,  however,  in  every  case  excepting  that  of  the  farm- 
jard  manure,  less  than  formerly,  and  generally  very  much  less. 

Thus,  the  amounts  of  increase  obtained  for  two  years  after  the 
application  of  the  manures  had  been  stopped,  furdier  show  that 
the  condition  of  the  land  was  too  high  for  the  full  action  of  the 
manures  in  the  years  of  their  application.  They  also  show  that 
their  influence  was  not  even  then  exhausted  ;  and  further  evidence 
of  this  is  to  be  found  in  the  fact,  that  calculation  leads  to  the 
conclusion  that,  in  these  Rodmersham  experiments,  there  was  a 
less  proportion  of  the  nitrogen  supplied  in  the  manures,  in  the 
four  years,  recovered  in  the  increase  of  the  sii^  years,  and  in 
some  cases  much  less,  than  is  sometimes  recovered  in  the  crop 
immediately  succeeding  the  application  of  a  nitrogenous  manure. 
Under  favourable  circumstances,  from  40  to  50  per  fent  of  the 
nitn^en  supplied  in  an  artificial  manure  for  wheat  may  be 
recovered  in  die  increase  of  a  first  crop.  But  it  is  estimated  that, 
m  the  cases  of  the  rape-cake  and  of  the  ammonia-salts  alone, 
there  was  only  about  one-fourth,  and  in  those  of  the  mineral 
manure  and  ammonia-salts,  and  of  the  g^uano,  under  40  per  cent, 
of  the  nitrogen  supplied  in  the  manure  of  the  four  years  recovered 
in  the  increase  of  die  six  years. 

It  will  still  be  useful  to  give  an  estimate  of  the  value  of  the 
increase  so  far  obtained,  by  the  side  of  the  cost  of  the  manures 
applied  in  one  or  two  of  the  experiments. 

The  mixed  mineral  manures  of  plot  2  were  far  too  expensive 
in  proportion  to  the  amount  of  increase  they  yielded,  for  it  to  be 
at  all  worth  while  to  reckon  the  cost  against  the  increase  in  their 
case.  Looking  to  the  objects  in  view,  it  was  still  quite  essential 
to  have  the  evidence  of  direct  experiment  as  to  their  effect. 

Ammonia-salts  are,  generaUy,  neither  so  cheap .  a  source  of 
nitrogen,  nor  are  they,  when  used  alone,  so  good  a  manure  for 
corn-crops  as  Peruvian  guano,  which  contains  a  large  proportion 
of  phosphates  as  well  as  nitrogen.  Rape-cake,  though  a  recog^ 
nised  manure  in  the  market  for  wheat,  acts  somewhat  more 
slowly  for  the  amount  of  nitrogen  it  contains  than  guano.  It 
will  be  well,  for  the  sake  of  comparison,  to  show  the  cost  of  the 
manure,  and  the  value  of  the  increase  of  the  three  manures^ 
npe-cake^  ammonia-salts,  and  Peruvian  guano.  This  is  done  in 
the  following  table  (p.  44). 

Reckoning  the  value  of  the  increase  against  the  cost  of  the 
manures,  there  is  a  considerable  margin  in  favour  both  of  the 
ammonia-salts  and  the  guano,  but  particularly  of  the  guano.  The 
evidence  further  goes  to  show  that  these  acdve  nitrogenous 
manures  are  by  no  means  fully  exhausted  in  the  first  year  of 
their  application.  The  quantity  of  guano  used — nearly  5  cwts. 
to  the  acre — was,  however,  much  more  than  is  usually  applied ; 

indeed 
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Table  VL 


Hannret  npUed  per  acra 
in4Tem. 

Increase  obtained  par  acre 
inOTeare. 

Goat 

or 

Mannre. 

Talne 

of 

Incveaae. 

Qoan- 
tlUca. 

1 

Price 
Ton, 

Com. 

SUmw. 

Dif- 

DaKripdoo. 

Baahela. 

Price 

per 

BaaheL 

Cwta. 

Price 

<5^ 

fefCIIOC> 

Bape-akB     .    .    . 

Iba. 
8000 

800 
800 

2160 

t.  t. 
6  10 

15    0 
20    0 

12  10 

461 
45* 

t.  d. 
7    0 

7    0 

7    0 

754 

691 

1.  d. 
1    3 

1    8 

1    3 

£.    «.   d. 

19  12  10 

12  10    0 
12    1    1 

£.    «.  d. 

21    1    4 

.16  19    2 
21  13    2 

18    6 

Mnztote  of  AmmonlA 
Peruvian  Guano .     . 

4    9    3 

912    1 

indeed,  much  more  than  it  is  desirable  to  apply  in  ordinary 
practice.  Nor  should  it  be  inferred  from  the  plan  and  results  of 
these  experiments,  that  the  practice  of  growing  a  series  of  corn- 
crops  by  means  ojf  artificial  manures  is  to  be  recommended.  But 
when  these  results  are  considered  by  the  side  of  those  obtained  at 
Rothamsted,  Holkham,  and  elsewhere,  and  with  the  Jight  of  the 
common  experience  of  almost  every  arable  district  of  the  country, 
the  practical  conclusion  undoubtedly  is,  that  highly  nitrogenous 
manures  much  increase  the  produce  of  grain-crops  under  the  cir- 
cumstances in  which  these  are  generally  grown  in  our  rotations. 

Peruvian  guano,  which  contains  a  large  quantity  of  phosphates, 
as  well  as  nitrogen-yielding  matter,  is  one  of  the  be»t  artificial 
manures  for  wheat;  and  2  to  3  cwts.  per  acre,  sown  broadcast 
before  the  seed,  and  harrowed  into  the  land,  will  generally  be 
suflScient.  When  ammonia^salts  are  used,  about  2  cwts.  per  acre 
may  be  employed,  and  1  to  2  cwts.  of  superphosphate  of  lime 
should  at  the  same  time  be  applied.  The  above  quantities  are 
such  as  should  generally  be  employed  when  the  grain-crop  is 
grown  in  the  ordinary  course  of  rotation,  and  the  land  is  con- 
sidered to  be  not  highly  enough  manured  to  carry  as  heavy  a 
crop  as  the  average  of  seasons  will  well  ripen. 

But  another  great  advantage  to  the  farmer  of  the  nitrogenous 
and  phosphatic  manures  now  in  such  general  use  is  that,  provided 
the  land  be  well  dunged  once  in  the  courae  of  the  rotation,  he 
may,  without  injury  to  it,  by  their  means  frequently  take  an 
extra  grain-crop  in  the  course ; — for  example,  barley  or  oats 
after  wheat,  as  me  description  and  condition  of  the  soil  and  the 
locality  may  indicate.  In  such  cases,  1^  time  or  twice  as  much 
of  the  artificial  manure  should  be  used  as  when  the  crop  is  grown 
in  the  ordinary  rotation. 
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IV. — Farmyard  Manure.    By  J.  B.  Lawes,  Esq.,  F.R.S.,  F.C.S.* 

Fabmtard  manure  is  generally  looked  upon  as  the  natural 
manure  of  our  crops.  Artificial  manures,  on  the  other  hand,  are 
frequently  supposed  to  be  mere  stimulants;  and  the  very  fact 
that  but  a  small  quantity  of  them  may  produce  as  much  increase 
of  crop  as  a  very  large  quantity  of  farmyard  manure  is  brought 
as  an  argument  against  the  use  of  the  artificial  manures.  A  few 
observations  upon  the  sources  and  the  composition  of  farmyard 
manure  may  therefore  be  of  service. 

It  is  well  known  that  the  straw  of  our  corn-crops  and  the  solid 
and  liquid  excrements  of  horses  and  other  animals  fed  in  the 
stables,  sheds,  and  yards,  are  the  substances  which  contribute  to 
form  the  heterogeneous  mass  called  ^armyarcf  dung.  Let  us  esti- 
mate what  proportion  of  these  various  matters  will,  thider  given 
circumstances,  be  included  in  the  complex  mass,  and  thence 
endeavour  to  arrive  at  some  conclusion  as  to  its  composition. 

Suppose  the  case  of  a  farm  of  400  acres  farmed  on  the  4-course 


« 

Total  Diy 
Matter. 

■ 

Total 
Mineral 
Matter 

(ash). 

Fhospbo- 
ricAcid. 
redconed 
asPhoa* 
phateof 
Lime. 

Fbtaah. 

Nitrogen. 

Nitrogen 
calculated 

as 
Ammonia. 

100  Acres  roots ;  half  the] 
crop=6  tons  per  acreJ 
oonsamed    at   home,  i 
giTe  as  manure        . .  j 

100  acres    barley :    at 
8500  lbs.   straw   per 
acre;  l-Sth  reckoned V 
as  food,  and  4-5th8  as 
litter,  ghre  as  manure 

100  tons    of  hay  con- 
luned  at  home,  give 
as  manure 

100  acres  of  wheat:  at\ 
aooo  lbs.  straw    per 
acre;  l-5th  reckoned 
as  food,  and  4-5ths  asl 
litter,  give  as  manure  / 

Com  =  43,800    lbs.    of) 
oats,    consnmed    by 
horses,  give   as  ma- 
nare 

so  tons  of  oilcake  QxnA 
leed,  rape,  and  cotton 
leed),    consumed    at  [ 
home,  give  as  manure 

Um. 
29,568 

198,333 

94,080 

235,200 

7,534 
9,930 

7,741 

11,138 
14,818 
14,850 

1,198 
3,295 

Ihs. 
1686 

916 
2267 
1634 

487 
2507 

lbs. 
2,411 

1,574 
3,124 
1,948 

216 
963 

Iba. 
2,512 

1,213 
3,808 
1,746 

745 
2,185 

IJbs. 
3,C50 

1,473 
4,624 
2,120 

905 
2,653 

Total     ..     .. 

574,645 

53,040 

9497 

10,236 

12,209 

14,825 

*  This  short  treatise,  which  is  extracted  from  an  unpublished  pamphlet  by 
the  author's  permission,  will  be  found  highly  suggestive  as  to  the  economy  of 
fertiliier8.-.P.  H.  P. 
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system,  that  half  of  the  rooti  and  100  tons  of  haj  aie  consumed 
at  the  homestead,  and  that  the  whole  of  the  stiaw  of  the  corn- 
crops  is  retained  at  home  as  food  and  litter.  Let  it  further  be 
assumed  that  12  horses  hare  com  equal. to  10  lbs.  of  oats  per 
head  per  day,  and  that  about  10«.  per  acre  are  expended  in  the 
purchase  of  cake  for  feeding  stock.  Under  these  circumstances 
the  preceding  table  shows  the  amounts  of  the  matters  enumerated 
entering  into  die  home  manures  of  the  &rm  in  the  course  of  the 
year. 

These  are,  as  nearlj  as  can  be  reckoned,  flie  average  amounts 
of  the  constituents  enumerated  that  would  contribute  to  the  home 
manure  of  the  farm  annually.  But  farmyard  manure  in  the 
fresh  state  and  before  it  has  undergone  much  decomposition,  con- 
tains about  70  per  cent,  of  water,  or  7  parts  of  water  to  3  parts  of 
dry  matter.  The  574,645  lbs.  of  dry  matter  would  thus  be  com- 
bined with  1,340,838  lbs.  of  water,  making  together  1,915,483 
lbs.  =  855  tons  (or  an  average  of  about  Sj^  tons  for  each  of  the  100 
acres  of  root-crop),  oi fresh  un-decamposed  dung.  In  this  state  its 
composition,  per  cent  and  per  ton,  would  be  as  follows : — 


Total  Dry 
Mutter. 

• 

Total 
Minenl 
Hatter. 

HMMBfaorlc 

And, 

PboBpbate 
ofiame. 

FMMb. 

Nitrogen. 

Nitrogen 

calcaUtedaa 

Ammmliu 

Per  cent 
Per  ton 

30*0 

lbs. 
672 

2-77 

Iba. 
62-0 

©•50 

IbflL 
11-1 

0*53 

Iba. 
12*0 

0*64 

Iba. 
14*3 

0*77 

liM. 

17-3 

This  is  the  composition  of  the  fresh  undecomposed  dung  cal- 
culated from  the  average  composition  of  the  matters  which  are 
supposed  to  enter  into  it 

The  proportion  of  total  dry  matter  given  above  is  rather  higber 
than  the  average  of  results  obtained  at  Rothamsted  with  good 
box-dung ;  it  is  also  higher  than  the  average  of  the  results  given 
by  Boussingault ;  but  is  lower  than  the  amount  given  by  Pro- 
fessor Voelcker  for  fresh  dung. 

The  amount  of  mineral  matter  found  by  analysis  in  farmyaard 
manure  is  generally  at  least  once-and-a-half  or  twice  as  much  as 
that  contained  in  tiie  clean  food  and  litter,  owing  to  the  admix- 
ture of  dirt  The  amount  of  mineral  matter  in  fresh  dung 
due  to  the  mineral  constituents  of  the  food  and  litter  will  pro- 
bably seldom  be  much  more  than  3  per  cent,  but  in  rotten 
dung  that  has  not  wasted  by  drainage  it  may  be  considerably 
more. 

The  calculated  amount  of  nUrogen  given  above  is  almost 
exactly  the  mean  of  the  results  of  Boussingault  and  Voelcker  on 
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fcesli  dung,  but  it  is  rather  less  than  has  been  found  at  Rothamsted 
in  good  box-dung. 

Bat  farmyard  manure  undergoes  reiy  considerable  diminution 
hj  decomposition,  and  especially  when  carted  out  and  formed 
into  clamps.  Hence  the  land  would  not  receive  so  large  a  quan- 
tity of  matter  as  has  been  above  estimated.  The  amount  of 
organic  matter  diminishes  very  considerably,  and  in  rotten  dung 
the  proportion  of  water  is  generally  higher  than  above  supposed. 
It  also  too  frequently  happens  that  both  mineral  matter  and  nitro- 
gen are  allowed  to  go  to  waste  by  drainage  or  other  mismanage- 
ment Otherwise,  as  the  organic  matter  diminishes,  the  amount 
both  of  mineral  matter  and  of  nitrogen  should  increase  in  propor- 
tion to  a  given  weight  of  the  manure. 

The  composition  and  value  of  the  manure  is  also  very  depend- 
ent upon  the  quality  of  the  food  consumed  by  the  animals  that 
help  to  produce  it.  Thus,  if  the  same  amount  of  dung  had  been 
produced  from  the  same  materials  above  mentioned,  excluding 
the  20  tens  of  oilcake^  the  yard  of  manure  would  have  contained 
2185  lbs.  less  of  nitrogen,  equal  to  2653  lbs.,  or  considerably 
above  a  ton,  less  of  ammonia ;  and  every  ton  of  the  dung  would 
have  contained  nitrogen  equal  to  only  about  141-  lbs.  instead  of 
about  17^  lbs.  of  ammonia.  In  the  one  case  the  dung  would  be 
called  poor,  and  in  the  other  the  farmer  might  cong^tulate  him- 
self on  having  a  yard  of  moderately  good  dung.  Yet  the  whole 
weight  of  dry  substance  added  by  the  oilcake  to  each  ton  of 
dung  would  only  be  about  11  lbs. !  a  quantity  which  is  so  small 
that  neither  the  man  that  loaded  the  cart  nor  the  horse  that  drew 
the  dung  to  the  field  would  detect  it.  If  40  tons  instead  of  20 
tons  of  oilcake  had  been  employed  with  the  same  amount  of 
litter,  only  about  another  11  lbs.  of  dry  substance  would  be  added 
to  each  ton  of  the  manure,  but  the  yard  of  manure  would  then  be 

anal  in  quality  to  rich  box-dung.  In  fact  the  consumption  of 
0/.  worthy*  or  about  40  tons  of  cake,  would  only  add  about  10 
tons  of  dry  substance  to  the  manure  heap,  whilst  the  weight  of 
Peravian  guano  obtained  for  the  same  money  would  be  about 
30  tons. 

It  is  quite  immaterial  to  the  growth  of  the  crops  whether  the 
additional  amount  of  nitrogen  be  purchased  in  the  form  of  oil- 
cake and  so  supplied  to  the  land  in  the  &rmyard  manure,  or 
whether  it  be  purchased  and  applied  in  the  form  of  artificial 
manure,  provided  only  that  the  requisite  mineral  constituents  are 
not  wanting.  It  is  also  a  matter  of  indifference  to  the  crops 
whether  the  necessary  mineral  constituents  are  suppUed  in  the 
form  of  the  excrements  of  animals  or  of  artificial  manures.  The 
question  is  entirely  one  of  economy,  depending  chiefly  on  the 
relative  prices  of  meat  and  com  and  of  cattle  foods  and  artificial 
manures. 
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AvxRAOE  Composition,  Feb  Cent,  and  Feb  Ton,  of  vabious  kinds  of  Agbicultubal 

Fboduce,  &c. 


Per  Cent. 

11».  Pter  Ton. 

FImw* 

» 

Phoe- 

Total 

pborio 

Total 

phoric 

Total 

Mineral 

Add. 

Nitro- 

Total 

Mineral 

Add, 

Nitn- 

Dry 
Matter. 

Matter 

reckoned 
asPhoe- 
pbateof 
of  Lime. 

Potaah. 

gen. 

Dry 
Matter. 

Matter 
(Aab). 

redconed 

asPhoe- 

pbateof 

Lime. 

Fbtadi. 

gn. 

].  Linseed-cake  .. 

88-0 

7-00 

4-92 

1-65 

4*75 

1971 

156*8 

110*2 

37-0 

106*4 

2.  Cotton  seed-cake 

89'0 

8-00 

7-00 

3-12 

6*50 

1994 

179*2 

156*8 

70-0 

145*6 

3.  Bape-cake 

89-0 

8-00 

5-75 

1-76 

5-00 

1994 

179-2 

128*8 

39-4 

112-0 

4.  Linseed    .. 

90-0 

4-00 

3-38 

1-37 

3*80 

2016 

89-6 

75*7 

30-7 

85-1 

5.  Beans       ..     .. 

84-0 

3*00 

2*20 

1-27 

4-00 

1882 

67-2 

49-3 

28*4 

89-6 

6.  Peas 

84-5 

2-40 

1-84 

0-96 

3*40 

1893 

53-8 

41*2 

21*5 

76-2 

7.  Tares       ..     .. 

84-0 

2*00 

1-63 

0-66 

4*20 

1882 

44-8 

36-5 

14-8 

94*1 

8.  Lentils     ..      .. 

88-0 

3'00 

1-89 

0-96 

4-30 

1971 

67*2 

42*3 

21*5 

96*3 

9.  Maltdnst 

94*0 

8*50 

5-23 

2-12 

4-20 

2106 

190-4 

117-1 

47-5 

94*1 

10.  Locust  beans    .. 

85*0 

1-75 

•  • 

•  • 

1-25 

1904 

39-2 

■  > 

•  ■ 

28*0 

11.  Indian  meal     .. 

88-0 

1«.30 

1*13 

0-35 

1-80 

1971 

29*1 

25*3 

7-8 

40*3 

12.  Wheat      -.     .. 

85*0 

1*70 

1'87 

0-50 

1-80 

1904 

38-1 

42-0 

11*2 

40*3 

13.  Barley      ••     .. 

84'0 

2-20 

1-35 

0-55 

1*65 

1882 

49*3 

30*2 

12-3 

870 

14.  Malt 

95-0 

2-60 

1-60 

0-65 

1-70 

2128 

58*2 

35-8 

14-6 

38*1 

15.  Oats 

86*0 

2-85 

1-17 

0-50 

2*00 

1926 

63-8 

26-2 

11*2 

44*8 

16.  Fine  pollard    .. 

86*0 

5-60 

6*44 

1*46 

2*60 

1926 

125*4 

144*2 

32-7 

58-S 

17.  Coarse  pollard 

86*0 

6*20 

7-52 

1*49 

2*58 

1926 

138*9 

168*4 

33-4 

57-8 

18.  Bnin 

86-0 

6*60 

7-95 

1-45 

2-55 

1926 

147*8 

178*1 

32*5 

57*1 

19.  Clover-hay 

84*0 

7-50 

1-25 

1-30 

2*50 

1882 

168*0 

28*0 

29-1 

56*0 

20.  Meadow-luiy    .. 

84-0 

6-00 

0*88 

1-50 

1*50 

1882 

134*4 

19*7 

33*6 

33*6 

21.  Bean-straw 

82*5 

5-55 

0-90 

I'll 

0-90 

1848 

124*3 

20*2 

24-9 

20*2 

22.  Pea-straw 

82-0 

5-95 

0*85 

0*89 

•  • 

1837 

'133*3 

19*0 

19*9 

•  • 

23.  Wheat-straw    .. 

84*0 

5*00 

0-55 

0-65 

0*60 

1882 

112*0 

12*3 

14-6 

13-4 

24.  Barley-straw   .. 

85*0 

4*50 

0-37 

0-63 

0*50 

1904 

100-8 

8*3 

14-1 

11*2 

25.  Oat-straw 

83*0 

5-50 

0*48 

0*93 

0-60 

1859 

123-2 

10*7 

20*8 

13-4 

26.  Mansold-wnrtzel 

27.  Swedish  turnips 

12*5 

1-00 

0*09 

0-25 

0*25 

280 

22*4 

2-0 

5-6 

5-6 

ll'O 

0-60 

0*13 

0*18 

0*22 

246i 

13*4 

2-9 

4*0 

4*9 

28.  Common  tarnips 

8'0 

0-68 

O'll 

0*29 

0*18 

179  J 

15-2 

2*5 

6*5 

4-0 

29.  Potatoes   ..      .. 

24*0 

1-00 

0-32 

0*43 

0*35 

537^ 

22-4 

7*2 

9*6 

7-8 

30.  Carrots     ..     .. 

13*5 

0-70 

0-13 

0-23 

0-20 

302i 

15-7 

2-9 

5-1 

4*5 

31.  Parsnips  ..     .. 

16-0 

1-00 

0-42 

0'36 

0*22 

33d 

22*4 

« 

9*4 

8-1 

4-9 

^ 

V. — Recent  Improvements  in  Haymaking.    By  Mr.  T.  Bowick, 
Stoneleigh  Abbey  Farm,  Warwickshire. 

Prize  Essay. 

It  has  often  been  remarked,  that  while  other  branches  of  farm 
management  have  made  rapid  progress  of  late  years,  this  depart- 
ment of  the  husbandman's  calling  remains  nearly  at  a  standstill. 
This  view  is  in  one  respect  correct ;  in  another,  its  accuracy  is 
questionable.  The  process  of  making  hay — its  manipulation 
so  as  to  convert  a  growing  juicy  leaf  into  fodder  in  a  state  of  dry 
fragrant  preservation — is  no  doubt  much  the  same  as  ever ;  be- 
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cause  the  essential  conditions  for  doing  this  on  a  large  scale  are 
beyond  man's  control ;  and  what  he  has  to  do  is,  simply  to  make 
the  most  of  the  opportunities  presented  to  him.  Therefore  the 
old  adage,  ^'  Make  hay  while  the  sun  shines,"  still  holds  true, 
and  will  do  so  as  long  as  haymaking  is  practised.  But,  on  the 
other  hand,  more  hay,  and  of  better  quality  is  now  grown,  con- 
sumed, and  brought  to  market  than  formerly.  A  quarter  of  a 
century  ago  the  parish  of  Kenilworth  did  not  sell  twenty  tons  of 
hay  annually ;  and  that  limited  quantity  had  in  some  cases  little 
care  bestowed  upon  it  beyond  being  turned  a-  few  times  in  the 
swadie.  Now  at  least  one  hundred  and  twenty  tons  of  choice 
produce  are  each  year  sent  to  market.  These  facts  may  be  taken 
as  an  average  sample  of  the  position  of  our  Midland  districts 
then  and  now :  if  some  places  could  show  a  better  account,  others 
would  be  as  far  behind  us. 

Very  fortunately  our  subject  does  not  require  a  full  description 
of  the  art  and  process  of  haymaking,  otherwise  we  should  be 
tempted,  after  the  example  of  other  agricultural  writers,  to  follow 
the  Middlesex  account,  either  with  or  without  an  acknowledgment. 
We  speak  only  of  such  improvements  as  are  "  recent ; "  and  we 
are  warranted  in  assuming  that  this  word  refers  rather  to  modem 
as  contrasted  with  old-fashioned  ways  than  to  any  given  term  of 
years.  An  advanced  farmer  may  have  adopted,  for  ten  years  or 
more,  practices^which,  to  the  world  at  large,  are  quite  recent 
introductions. 

It  is  evident,  therefore,  that  these  improvements  must  come 
under  one  or  other  of  the  following  divisions  : — 

I.  Lessened  expense  in  the  different  operations  ;  or, 

II.  Increase  in  the  quantity  or  quality  of  the  produce. 

Although  those  persons  who  make  a  business  of  contracting 
for  haymaking  in  its  season  are  unwilling  to  submit  to  lower 
prices  than  formerly — say,  for  a  crop  of  about  30  cwt,  155. 
per  acre  for  the  complete  job,  including  thatching — ^yet  this 
does  not  prove  that  the  process  is  not  now  more  economi- 
cally managed.  Crops  are  generally  heavier ;  such  persons 
>nsiially  lack  the  aid  of  improved  machinery ;  while,  apart 
from  this,  the  rise  in  wages  is  of  itself  sufficient  to  account  for 
the  price  remaining  comparatively  the  same.  A  century  and  a 
half  ago  an  able-bodied  man's  wages  in  this  locality  was  %d, 
per  day  in  summer,  and  5<f.  in  winter ;  they  are  now  from  12^. 
to  14*.  per  week,  while  the  increase  in  his  comforts  is  by 
no  means  in  the  same  proportion.  And  besides,  the  rates  for 
work  of  the  same  character  differ  greatly  in  different  localities. 
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A  published  statement  of  the  cost  of  haymaking  at  Frocester 
Court,  in  Gloucestershire  makes  the  hand-mowing  onlj  2tf«  6J. 
per  acre,  with  9<f.  for  beer.  The  entire  cost  of  haymaking  is 
entered,  in  1851,  at  7««  Qd,  per  acre  over  123  acres;  in  1852^ 
at  6#.  8d;  in  1856  and  1857,  at  8«.  In  1859  the  mowing- 
machine  was  used,  in  addition  to  the  hay-tedders  and  horse-rake ; 
and  the  whole  cost  of  manual  labour  in  mowing,  making,  carry- 
ing, ricking,  and  thatching  170  acres  was  only  6«.  per  acre. 
Now  here,  with  an  average  breadth  of  200  acres  or  thereabouts^ 
mowing  by  hand  has  ranged,  in  the  past  seven  years,  from  4«.  6<f. 
to  6«.  per  acre ;  while  the  whole  operation,  including  thatching, 
has  varied  from  17«.  to  11«.  6cf.  per  acre;  which  price  we  have 
not  got  below,  even  with  the  use  of  the  mowing-machine,  in  the 
last  two  years.  These,  however,  have  been  seasons  of  great 
summer  rainfall,  as  the  following  extract  from  our  register 
shows : — 

BalnyDaya.  Depth  of  Hain. 

1858  •• 

1859  ..   .. 

1860  ..   .. 

1861  .*   .. 

A  glance  at  these  notes  also  proves  most  incontestably  that, 
under  any  species  of  management,  the  state  of  the  weather  has 
much  to  do  with  haymaking  results.*  In  the  two  drier  years  hay 
was  well  and  easily  got ;  while  in  the  two  latter,  the  operation 
bore  a  complete  contrast  to  our  earlier  experience.  In  1860  in 
particular  the  chief  difficulty  was  how  to  make  hay  in  cloudy 
weather  alternating  with  pouring  rain ;  and  the  chief  lesson  learnt 
was,  that  a  strong  staff  of  hands  is  essential.  We  managed,  with 
one  of  Burgess  and  Key's  implements,  to  dispense  with  half-a- 
dozen  able-bodied  mowers,  while  another  half-dozen  were  also 
frequently  taken  from  their  work  on  pressing  occasions.  As 
regards  the  mowing-machine  in  that  unfavourable  season, 
although  there  were  many  annoyances  arising  from  stoppages 
among  tangled  and  heavy  crops,  yet  we  never  lost  an  hour's 
carrying  by  keeping  it  at  work,  while  it  gave  us  a  power  over 
the  whole  operation  which  could  not  otherwise  nave  been 
obtained. 

This,  therefore,  leads  us  to  refer  to  improved  machinery  as 
affecting  the  first  branch  of  the  subject  The  haymaker,  horse- 
rake,  and  mowing-machine,  have  tended  greatly  to  diminish  the 
amount  of  manual  labour  needed.  The  former  implement  has 
- 

*  See  Addendum  on  haymaking  in  a  wet  climate,  p.  68,  it^ra. 
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been  more  or  less  before  the  public  for  the  past  fifty  years ;  yet 
even  now  we  probably  do  not  turn  it  to  as  much  account  as 
might  profitably  be  done.  Though  many  improvements  have 
been  made,  its  principle  still  remains  unchanged.  As  to  the 
best  mode  of  proceeding,  we  are  favoured  with  the  following 
details,  taken  fiom  his  own  practice,  by  one  of  the  largest  manu- 
fsictorers  of  this  class  of  implements.*  ^^Our  mode  of  hay- 
making," he  writes,  ^*  is  to  put  the  tedding-machine  into  opera- 
tion as  soon  as  the  scythes  have  got  a  fair  start  ahead,  and  to 
woik  the  machine  across  the  swathes  obliquely — generally  endea- 
Yooiing  to  work  with  the  wind  sideways  to  prevent  the  hay  being 
blown  on  to  the  horse.  If  the  crop  is  unusually  heavy,  so  that 
the  tines  of  the  machine  cannot  get  hold  of  it  all  at  one  turn,  we 
recommend  that  the  field  be  twice  gone  over,  the  revolvers  being 
a  little  raised  firom  the  ground  the  first  time,  and  then  lowered 
for  the  second  bout  sufficiently  to  complete  the  spreading  after 
die  grass  has  been  allowed  to  lie  for  a  few  hours ;  the  next  ope- 
ration with  the  machine  should  be  performed  with  the  second  or 
backward  motion.  After  reversing  the  action  of  the  machine, 
the  tines  should  be  lowered  till  they  just  touch  the  ground ;  you 
will  then  turn  over  and  lighten  up  the  hay,  without  knocking  it 
about  as  much  as  the  first  action  does :  we  recommend  that  the 
use  of  the  reverse  action  be  continued  until  the  hay  is  completely 
made. 

''  In  selecting  machines  for  preparing  hay,  we  do  not  consider 
there  is  anything  saved  by  purchasing  those  at  a  low  price.  It 
is  also  very  important  to  select  a  strongly-made  machine,  with 
the  main  driving-wheel  separate  from  the  road-wheel,  so  that,  in 
case  of  accident,  it  can  be  easily  replaced  without  loss  of  time. 

'^  It  is  generally  acknowledged  that  hay  made  by  machine  is 
much  better  than  that  made  by  hand.  As  to  the  quantity  of  work, 
we  consider  our  machine  equal  to  twenty  or  thirty  labourers ; 
and  as  there  are  two  strong  springs  to  each  fork-bar,  the  scatter- 
ing is  far  more  perfectly  performed  than  it  can  possibly  be  by 
hand." 

Although  a  good  hay-tedding  machine  can  perform  the  work 
of  a  score  of  hands,  it  by  no  means  follows  that  these  hands  can 
in  all  cases  be  dispensed  with.  On  old  park  uplands,  where 
trees  are  abundant,  or  on  low  meadows  where  open  trenches 
prevail,  the  work  not  being  straightforward,  an  equal  amount  of 
saving  caimot  be  obtained.  But  under  most  circumstances,  with 
crops  either  light  or  heavy,  the  tedding-machine  has  told  most 
vlvantageously  both  on  the  quality  of  tibe  hay  and  the  economy 

*  Messrs.  Aahby  and  Co. 
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and  expedition  with  which  it  is  got  together.  In  good  weather 
the  saving  can  hardly  be  over-estimated ;  in  a  wet  season,  hand 
labour  has  generally  the  preference — ^the  reason  being,  that  more 
turnings  in  the  swathe,  and  less  spreading  abroad,  is  then  essen- 
tial. One  great  point  in  making  hay  is  not  to  knock  it  about 
roughly  when  half-made  ;  the  tedding-machine  should  never  be 
used  above  once  with  the  forward  action ;  it  is  too  violent,  and 
shakes  out  the  seeds,  clover,  and  finer  leaves.  A  slow  back- 
action  is  getting  more  and  more  into  vogue ;  and  the  Leeds 
decision  is  a  true  echo  of  the  opinion  of  intelligent  men  both 
among  makers  and  purchasers.  A  quiet-lifting  reverse-action, 
which  just  moves  the  hay  to  give  free  access  for  the  sun  and 
wind,  is  all  that  is  needed  in  a  good  machine  after  the  tedding 
*  has  been  fairly  done.  On  very  heavy  crops  a  two-horse  machine 
is  desirable,  which  may  either  work  with  double  shafts  or  with 
an  extra  wheel  and  pole — the  latter  being  an  exceptional  arrange- 
ment,* though  easier  for  the  horses.  For  crops  under  2  tons  per 
acre,  if  not  of  coarse,  tangled  material,  an  implement  of  the 
common  size  is  sufficient.  The  roller  in  front,  for  preventing 
the  lodgment  of  grass,  is  a  decided  improvement,  which  may 
well  be  styled  "  humanity  for  the  horse." 

Scarcely  second  in  importance  for  extensive  crops  is  the  horse- 
rake.  Even  where  it  is  not  employed  for  windrowing,  there  is 
a  great  saving  of  labour  by  dispensing  with  hand-rakes  for  clear- 
ing the  ground.  Supposing  that  you  have  three  full  sets  of 
waggons  or  carts  loading  together  according  to  the  old  system, 
with  a  pair  of  pitchers  and  one  loader — all  able  and  willing^to 
each  cart  or  waggon,  you  require  nine  hands  for  raking  after, 
in  order  to  keep  the  work  well  together.  Of  these,  six  must  be 
able-bodied  men,  and  the  remainder  stout  lads.  This  is  on  the 
supposition  that,  previous  to  the  passage  of  the  carts,  the  space 
between  the  rows  has  not  been  raked.  By  the  use  of  a  good  horse- 
rake  these  nine  hands — or  twelve,  if  needful — ^are  dispensed  with. 
Nor  is  this  all ;  for  as  the  pitchers  have  not  to  wait  for  each 
raker  to  unburden  his  drag,  the  waggon  or  cart  is  loaded  one- 
fourth  sooner  than  would  otherwise  be  the  case.  These  men's 
services  are  therefore  available  for  the  rick  or  for  pitching,  or  for 
any  other  duty.  One  man  following  with  the  horse-rake  will 
keep  well  up  with  the  work,  and  give  it  a  better  finish.  A 
single-horse  cart,  with  one  man  to  pitch,  a  lad  to  load,  and  an- 
other to  rake  after,  speedily  clears  up  what  the  horse-rake  has 
collected. 

There  is  an  advantage  in  this  plan  which  must  not  be  over- 

*  See  Mr.  Pertwee's  letter,  p.  55. 
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looked.  It  is  often  possible  to  carry  the  bulk  of  a  field  when 
the  rakings  are  hardly  fit  for  going  into  the  rick.  In  our  late 
wet  seasons  this  has  frequently  happened.  But  a  still  greater 
saving  is  efiected  when  the  hay  is  formed  into  windrows  by  the 
horse-rake.  Admitting,  as  in  the  case  of  the  tedding-machine, 
that  there  are  circumstances — generally  similar  ones — under 
which  the  horse-rake  cannot  be  profitably  employed,  we  may 
still  assert  that  hundreds  of  crops  which  are  now  got  together 
exclusively  by  the  old  system  of  manual  labour  might  be  more 
expeditiously  and  more  economically  managed  in  the  way  sug- 
gested. For  those  who  have  not  hitherto  done  so,  these  hints 
may  be  of  service.  Do  not  set  the  teeth  too  near  the  ground ; 
if  the  crop  is  heavy,  take  out  a  portion  of  them,  and,  with  careful 
management,  the  gain  will  be  considerable.  No  rule  can  be  laid 
down  to  meet  every  case ;  written  descriptions  can  never  super- 
sede the  guidance  of  common  sense  and  practical  experience. 
Many  who  possess  the  choicest  implements  make  as  great  mis- 
takes as  other  people.  With  reference  to  this,  we  have  much 
pleasure  in  quoting  some  remarks  with  which  Mr.  C.  Howard, 
of  Biddenham,  Bedfordshire,  has  favoured  us : — 

*'  This  is  not  by  any  means  a  haymaking  county,  but  the  little 
that  is  made  is  done  as  cheaply  as  in  any  county  in  England. 
The  system  adopted   by  those  who   have   these   indispensable 
implements  to  cheap  haymaking — the  haymaker  and  horse-rake 
— b  to  shake  the  grass  out  with  the  former  implement,  then  to 
rake  it  into  small  hacks,  or  more  frequently,  if  the  weather  is 
fine,  to  dispense  with  that  operation,  and  at  once  to  drag  it 
into  windrows  by  the  horse-rake.     These  rows  are  then  shaken 
np  by  hand,  or,  if  the  hay  is  not  too  forward,  by  the  machine. 
I  generally  prefer  the  former  plan,  as  much  damage  is  often  done 
by  the  front  action  of  the  machine  shaking  a  large  portion  of  the 
leaf  off.     These  are  then  turned  by  the  back  action,  which,  with- 
out shaking  the  hay  too  much,  leaves  it  in  a  very  light  state  for 
both  sun  and  wind  to  act  upon  it.     This  may  appear  a  rather 
rammary  mode  of  proceeding  ;  but  as  the  hay  in  our  neighbour- 
hood is  largely  grown  upon  meadows  which  produce  a  coarse 
description  of  grass,  our  g^reat  aim  is  to  avoid  doing  too  much 
to  it,  so  that  it  may  get  some  little  heat  in  the  stack.     To  econo- 
mise labour  must  be  the  chief  study  of  the  farmer,  if  he  means 
to  be  successful ;  and  I  know  of  no  operation  on  the  farm  where 
this  principle  can  be  brought  to  bear  so  much  as  in  haymaking. 
For  with  Ae  machines  I  have  named,  and  the  mowers  that  are 
now  coming  largely  into  use,  a  farmer  may  do  without  any,  or 
with  very  little,  extra  help  during  the  busy  season  of  haymaking. 
Good  and  useful  as  these  machines  are,  judgment  is  required  in 
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their  use.  I  have  often  seen  a  haymaker  going,  with  the  hay  in 
much  too  forward  a  state,  doing  it  mischief.  Care  also  should 
be  taken  in  the  setting  of  the  horse-rake,  that,  while  doing  its 
work  thoroughly,  it  does  not  pull  up  dirt,  moss,  roots,  &c." 

We  now  come  to  the  latest  though  certainly  not  the  least 
important  of  the  improvements  recently  introduced  among  the 
implements  used  in  haymaking.  To  say  that  all  mowing- 
machines  have  answered  wherever  they  have  been  tried  would 
not  be  in  accordance  with  facts.  But  where  there  has  been  failure 
with  the  use  of  a  good  machine,  that  failure  has  generally  resulted 
more  from  bad  or  inefficient  management  than  from  anjrthing 
else.  Some  persons  have  forgotten  that  the  mower  is  not  like  a 
plough  or  a  waggon,  which  might  be  entrusted  into  hands  of 
second-rate  efficiency.  On  visiting  a  ^^  model  &irm  "  last  year, 
at  the  close  of  harvest,  we  were  rather  surprised  to  see  one  of 
Burgess  and  Key's  latest  and  most  improved  implements  lying 
rusting  outside,  under  the  comfortless  drip  of  an  adjoining  shed. 
"  It  would  not  answer  here ;  we  tried  it  for  a  couple  of  days,'* 
was  the  remark.  One  thing  is  certain,  that  if  this  specimen  of 
the  care  taken  for  its  preservation  were  also  a  fair  indication  of 
the  trial  it  received,  any  disappointment  or  failure  might  be 
readily  accounted  for.  At  all  events,  with  one  of  the  very  same 
make,  we  cut  heavier  crops,  at  the  rate  of  an  acre  per  hour,  under 
circumstances  much  more  difficult  to  deal  with.  Our  mode  of 
procedure  was  this :  From  among  the  best  of  the  young  fellows 
in  the  stable,  that  one  who  had  the  most  of  a  mechanical  turn 
was  selected  as  driver.  He  had  a  youth  in  attendance,  for  throw- 
ing off  any  of  the  swathe  that  might  be  in  the  way  at  the  turn- 
ings, and  also  for  sharpening  the  spare^knife,  that  no  delay 
might  occur.  In  heavy  crops,  or  when  the  ground  was  damp,  a 
third  horse  was  added  in  front ;  and  the  horses  were  changed 
about  every  three  hours.  This  allowed  two  sets  of  horses  to  get 
through  a  fair  amount  of  work,  before  carrying  could  possibly 
commence ;  so  that  no  opportunity  of  carting  a  load  was  ever 
missed,  through  attention  to  the  mower.  In  a  good  long  day  we 
could  cut,  and  have  cut,  with  the  mower  and  six  scythes  together, 
eighteen  acres  of  what  is  reckoned  a  full  crop,  on  the  banks  of 
the  Avon.  The  driver  had  a  bonus  of  one  pound  for  each  of  the 
past  two  years ;  and  he  left  the  machine  in  creditable  order  at 
the  close  of  the  season.  On  two  occasions  we  had  to  telegraph 
to  Newgate  Street  for  the  duplicate  of  a  working  part  which  had 
sustained  injury ;  and  the  wanting  portion  was  at  our  local  station 
in  six  hours  after  date.  But  for  a  considerable  amount  of  park- 
timber,  and  several  awkwardly  shaped  meadows  with  open 
trenches,  the  number  of  men  engaged  in  hand-mowing  might 
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bftve  been  reduced  to  two  or  three  instead  of  six.  As  a  West 
Country  &rmer  says,  ^^High  prices  have  been  given  in  this 
neighbourhood  for  mowing  during  the  past  year  or  two,  and  the 
mowing-machine  was  introduced  most  opportunely,  to  prevent 
their  being  still  higher."  We  cannot  assert,  as  many  have  said, 
that  the  hay  appears  to  be  easier  ^'  made "  after  the  mowing- 
machine  than  after  the  scythe  ;  neither  can  we  see  that  lying  as 
it  does  so  much  more  over  the  ground  is  an  advantage  in  a  wet 
season ;  but  there  is  certainly  so  much  closer  and  more  level  a 
cat  with  a  well-made  machine  that  the  extra  bulk  of  hay  will,  in 
some  cases,  pay  for  wear  and  tear  and  working  expenses. 

With  respect  to  the  preference  to  be  given  to  different  makers' 
implements,  we  are  not  called  on  here  to  offer  an  opinion.  When 
we  lefer  to  that  of  Burgess  and  Key  we  simply  cite  our  own 
experience.  Wood's,  however,  has  very  justly  been  a  general 
favourite ;  Samuelson's  is  also  taking  well  in  various  localities. 
There  is  room  enough  for  all ;  and  we  hope  that  all  may  get  a 
fair  trial ;  neither  being  thrown  by  the  hedgeside,  when  the 
slightest  hitch  occurs,  nor  yet  sent  to  the  village  smithy  for 
lepairs. 

Mr.  Pertwee,  manager  for  Sir  J.  T.  Tyrell,  Bart,  Boreham, 
Chelmsford,  who  has  been  very  successful  with  the  use  of  Wood's 
mower,  has  kindly  supplied  the  following  statement : — ^^  Time  is 
everything  in  the  matter ;  and  the  man  who  makes,  carries,  and 
secures  his  hay  in  good  order  in  the  shortest  time  is  the  most 
SQccessftd  manager.  We  set  Wood's  two-horse  mower  to  work, 
which  is  a  first-rate  little  implement,  cutting  upon  an  average 
from  six  to  eight  acres  per  day.  The  first  day's  work  we  allow 
to  remain  untouched,  as  left  by  the  mower  in  small  cuts  or 
swathes,  unless  the  weather  should  be  very  forcing ;  -for  I  do  not 
think  it  wise  to  move  hay  about  too  much.  Next  day,  we  use 
die  shaker — Howard's,  or  some  other — ^with  this  improvement, 
that  we  introduce,  instead  of  a  pair  of  shafts,  a  pole  and  an  extra 
wheel,  which  takes  all  the  weight  off  the  horses'  back,  putting 
Aeieto  a  pair  of  light  or  old  carriage  horses.  A  man  is  mounted 
on  the  box,  and  drives  away  famously.  The  grass  so  shaken 
oat  is  very  soon  made  into  hay,  which  we  then  rake  into  rows 
with  the  horse-rake.  After  this,  we  run  up  every  row  of  hay  so 
collected  by  Sir.  J.  Tyrell's  cocking-rake  (invented  by  himself}, 
which  draws  together  very  large  heaps,  8  feet  high.  Two  or 
three  men  can  follow  with  forks,  and  secure  a  large  Quantity  in 
^  afternoon,  or  on  the  appearance  of  a  storm,  in  quick  time." 

The  use  of  the  'mowing-machine  very  fortunately  demands 
tome  amount  of  additional  care  in  the  preparation  of  the  ground 
for  its  action.    The  chain-harrow,  roller,  and  clod-crusher  are  all 
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system,  that  half  of  the  roots  and  100  tons  of  hay  are  consumed 
at  the  homestead,  and  that  the  whole  of  the  straw  of  the  corn- 
crops  is  retained  at  home  as  food  and  litter.  Let  it  further  be 
assumed  that  12  horses  have  com  equal. to  10  lbs.  of  oats  per 
head  per  day,  and  that  about  10«.  per  acre  are  expended  in  the 
purchase  of  cake  for  feeding  stock.  Under  these  circumstances 
the  preceding  table  shows  the  amounts  of  the  matters  enumerated 
entering  into  the  home  manures  of  the  farm  in  the  course  of  the 
year. 

These  are,  as  nearly  as  can  be  reckoned,  the  average  amounts 
of  the  constituents  enumerated  that  would  contribute  to  the  home 
manure  of  the  farm  annually.  But  farmyard  manure  in  the 
fresh  state  and  before  it  has  undergone  much  decomposition,  con- 
tains about  70  per  cent,  of  water,  or  7  parts  of  water  to  3  parts  of 
dry  matter.  The  574,645  lbs.  of  dry  matter  would  thus  be  com- 
bined with  1,340,838  lbs.  of  water,  making  together  1,915,483 
lbs.  =  855  tons  (or  an  average  of  about  8^  tons  for  each  of  the  100 
acres  of  root-crop),  oi fresh  un^decomposed  dunff.  In  this  state  its 
composition,  per  cent,  and  per  tonj  would  be  as  follows : — 


Total  Diy 
Matter. 

• 

Total 
Minenl 
Hatter. 

Phoephoric 

Add, 

reGkonedaa 

Phosphate 

of  Ldme. 

Botaflh. 

Nitrogen. 

Nitrogea 

calcnlatod  aa 

Ammonia. 

Percent 
Per  ton 

30-0 

lbs. 
672 

2-77 

Iba. 
62*0 

0-50 

Iba. 
U'l 

0-53 

Iba. 
12*0 

0*64 

Iba. 
14-3 

0»77 

Iba. 
17-3 

This  is  the  composition  of  the  fresh  undecomposed  dung  cal- 
culated from  the  average  composition  of  the  matters  which  are 
supposed  to  enter  into  it. 

The  proportion  of  total  dry  matter  given  above  is  rather  higber 
than  the  average  of  results  obtained  at  Rothamsted  with  good 
box-dung ;  it  is  also  higher  than  the  average  of  the  results  given 
by  Boussingault ;  but  is  lower  than  the  amount  given  by  Pro- 
fessor Voelcker  for  fresh  dung. 

The  amount  of  mineral  matter  found  by  analysis  in  farmyard 
manure  is  generally  at  least  once-and-a-half  or  twice  as  much  as 
that  contained  in  die  clean  food  and  litter,  owing  to  the  admix- 
ture  of  dirt  The  amount  of  mineral  matter  in  fresh  dung 
due  to  the  mineral  constituents  of  the  food  and  litter  will  pro- 
bably seldom  be  much  more  than  3  per  cent,  but  in  rotten 
dung  that  has  not  wasted  by  drainage  it  may  be  considerably 
more. 

The  calculated  amount  of  nitrogen  given  above  is  almost 
exactly  the  mean  of  the  results  of  Boussingault  and  Voelcker  on 
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fresh  dung,  but  it  is  lather  less  than  has  been  found  at  Rothamsted 
in  good  box-dung. 

But  fiomjaid  manure  undergoes  veiy  considerable  diminution 
bj  decompositicMi,  and  especially  whoi  carted  out  and  formed 
into  clamps.  Hence  the  land  would  not  receive  so  laige  a  quan- 
tity of  matter  as  has  been  above  estimated.  The  amount  of 
organic  matter  diminishes  rerj  considerablj,  and  in  rotten  dung 
the  proportion  of  water  is  generally  higher  than  above  supposed. 
It  also  too  frequently  happens  that  both  mineral  matter  and  nitro- 
gen are  allowed  to  go  to  waste  by  drainage  or  other  mismanage- 
ment. Otherwise,  as  the  organic  matter  diminishes,  the  amount 
both  of  mineral  matter  and  of  nitrogen  should  increase  in  propor- 
tion to  a  given  weight  of  the  manure. 

The  composition  and  value  of  the  manure  is  also  very  depend- 
ent upon  the  quality  of  die  food  consumed  by  the  animals  that 
help  to  produce  it.  Thus,  if  the  same  amount  of  dung  had  been 
produced  from  the  same  materials  above  mentioned,  exduding 
the  20  tons  of  oUcake^  the  yard  of  manure  would  have  contained 
2185  lbs.  less  of  nitrogen,  equal  to  2653  lbs.,  or  considerably 
above  a  ton,  less  of  ammonia ;  and  every  ton  of  the  dung  would 
have  contained  nitn^en  equal  to  only  about  14^  lbs.  instead  of 
about  17^  Ibs^  of  ammonia.  In  the  CMie  case  the  dung  would  be 
called  poor,  and  in  the  other  the  farmer  might  congratulate  him- 
self on  having  a  yard  of  moderately  good  dung.  Yet  the  whole 
weight  of  diy  substance  added  by  the  oilcake  to  each  ton  of 
dung  would  only  be  about  11  Ibs^ !  a  quantity  which  is  so  small 
that  neither  the  man  that  loaded  the  cart  nor  the  horse  that  drew 
the  dung  to  the  field  would  detect  it  If  40  tons  instead  of  20 
tons  of  oilcake  had  been  employed  with  the  same  amount  of 
litter,  only  about  another  11  lbs.  of  dry  substance  would  be  added 
to  each  ton  of  the  manure,  but  the  yard  of  manure  would  then  be 

aual  in  quality  to  rich  box-dung.  In  fact  the  consumption  of 
0/.  worthy' or  about  40  tons  of  cake,  would  only  add  about  10 
tons  of  dry  substance  to  the  manure  heap,  whilst  the  weight  of 
Peruvian  guano  obtained  for  the  same  money  would  be  about 
30  tons. 

It  is  quite  immaterial  to  the  growth  of  the  crops  whether  the 
additional  amount  of  nitrogen  be  purchased  in  the  form  of  oil- 
cake and  so  supplied  to  the  land  in  the  &rmyard  manure,  or 
whether  it  be  purchased  and  applied  in  the  form  of  artificial 
manure,  provided  only  that  the  requisite  mineral  constituents  are 
not  wanting.  It  is  also  a  matter  of  indifference  to  the  crops 
whether  the  necessary  mineral  constituents  are  supplied  in  the 
form  of  the  excrements  of  animals  or  of  artificial  manures.  The 
question  is  entirely  one  of  economy,  depending  chiefly  on  the 
relative  prices  of  meat  and  com  and  of  cattle  foods  and  artificial 
manures^ 
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AvsBAOE  CoMPOsinoy,  Feb  Cent,  akd  Feb  Ton,  of  yabious  kinds  of  Agbicultubal 

Pboduce,  &c. 


Percent 

Iba.PerToo. 

I1k»- 

» 

PbOB- 

Total 

phoric 

Total 

pborlc 

Total 

Mineral 

Add, 

Nitro- 

Total 

Mineral 
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xlitnH 

Dry 
Hatter. 
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of  Lime. 
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gen. 

Dry 
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■a  Phos- 
phate of 
lime. 

Fbtadi. 

gen. 

1.  Linseed-cake  .. 

88*0 

7-00 

4-92 

1-65 

4*75 

1971 

156*8 

1102 

37*0 

106*4 

S.  Cotton  aeed-Gftke 

89*0 

8-00 

7*00 

3-12 

6*50 

1994 

179*2 

156*8 

70-0 

145*6 

3.  Bape-cake 

89-0 

8*00 

6-75 

1*76 

5-00 

1994 

179-2 

128*8 

39-4 

112-0 

4.  linseed    .. 

90*0 

4*00 

3*38 

1«37 

3*80 

2016 

89*6 

75-7 

30*7 

85-1 

5.  Beans       ..     .. 

84*0 

3*00 

2*20 

1-27 

4-00 

1882 

67-2 

49-3 

28-4 

89-6 

6.  Peas 

84-5 

2*40 

1*84 

0*96 

3-40 

1893 

53-8 

41-2 

21*5 

76-2 

7.  Tares       ..     .. 

840 

2-00 

1*63 

0*66 

4*20 

1882 

44-8 

36-5 

14-8 

94*1 

8.  Lentils     ..     .. 

88-0 

3*00 

1-89 

0*96 

4-30 

1971 

67*2 

42*3 

21-5 

96-3 

9.  Malt  dust 

94*0 

8*50 

5-23 

2-12 

4-20 

2106 

190*4 

117-1 

47*5 

94*1 

10.  Locnst  beans    .. 

85*0 

1*75 

•  • 

•  ■ 

1-25 

1904 

39-2 

•  • 

•  • 

28*0 

11.  Indian  meal     .. 

88-0 

1*30 

1-13 

0*35 

1-80 

1971 

29*1 

25-3 

7-8 

40-3 

12.  Wheat      ..      .. 

85-0 

1-70 

1'87 

0-50 

1-80 

1904 

38*1 

42*0 

11*2 

40-3 

13.  Barley      ..     .. 

84-0 

2*20 

1*35 

0*55 

1-65 

1882 

49*3 

30*2 

12*3 

37-0 

14.  Malt 

95-0 

2*60 

1*60 

0*65 

1-70 

2128 

58*2 

35-8 

14*6 

38*1 

15.  Oats 

8C-0 

2*85 

1*17 

0*50 

2*00 

1926 

63-8 

26-2 

11*2 

44*8 

16.  fine  pollard    .. 

86*0 

5*60 

6-44 

1*46 

2*60 

1926 

125*4 

144-2 

32*7 

58-2 

17.  Coarse  pollard 

86-0 

6-20 

7-62 

1*49 

2*58 

1926 

138*9 

168*4 

33*4 

57-8 

18.  Bran  ••      ..      •• 

86*0 

6*60 

7-95 

1-45 

2*55 

1926 

147*8 

178*1 

32*5 

57*1 

19.  Clover-hay 

84*0 

7*60 

1-25 

1*30 

2-50 

1882 

168*0 

28*0 

29-1 

56*0 

20.  Meadow-hay    .. 

84-0 

6*00 

0-88 

1*50 

1-50 

1882 

134*4 

19-7 

33-6 

33*6 

21.  Bean-straw 

82*5 

5*55 

0-90 

1-11 

0-90 

1848 

124-3 

20*2 

34-9 

20*2 

22.  Pea-straw 

820 

5*95 

0-85 

0-89 

. . 

1837 

'133-3 

19-0 

19-9 

•  • 

23.  Wheat-straw    .. 

84-0 

5*00 

0*55 

0*65 

0*60 

1882 

112*0 

12*3 

14-6 

13-4 

24.  Barley-straw   .. 

85*0 

4*50 

0*37 

0-63 

0-50 

1904 

100*8 

8*3 

14*1 

11-2 

25.  Oat-straw 

83*0 

5-50 

0M8 

0*93 

0-60 

1859 

123-2 

10-7 

20-8 

13-4 

2G.  Mangold-wnrtzel 
27.  Swedish  turnips 

12*5 

1«00 

0*09 

0-25 

0*25 

280 

22*4 

2-0 

5-6 

6*6 

ll-O 

0*60 

0-13 

0*18 

0-22 

246} 

13-4 

2-9 

4*0 

4-9 

28.  Common  tamips 

8*0 

0-68 

0-11 

0-29 

0M8 

179i 

15*2 

2*5 

6-5 

4*0 

29.  Potatoes   ..      .. 

24*0 

I'OO 

0-32 

0*43 

0-35 

537} 

22-4 

7-2 

9*6 

7*8 

30.  Carrots     ..     .. 

13*5 

0'70 

0*13 

0-23 

0-20 

302} 

15-7 

2-9 

5-1 

4*5 

31.  Parsnips  ..     .. 

15*0 

1-00 

0*42 

0*36 

0-22 

33t) 

22*4 

9*4 

8*1 

4-9 

V. — Recent  Improvements  in  Haymaking.     By  Mr.  T.  Bowick, 
Stoneleigh  Abbey  Farm,  Warwickshire. 

Prize  Essay. 
It  has  often  been  remarked,  that  while  other  branches  of  farm 
management  have  made  rapid  progress  of  late  years,  this  depart- 
ment of  the  husbandman's  calling  remains  nearly  at  a  standstill. 
This  view  is  in  one  respect  correct ;  in  another,  its  accuracy  is 
questionable.  The  process  of  making  hay — its  manipulation 
so  as  to  convert  a  growing  juicy  leaf  into  fodder  in  a  state  of  dry 
fragrant  preservation — ^is  no  doubt  much  the  same  as  ever ;  be- 
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cause  the  essential  conditions  for  doing  this  on  a  large  scale  are 
beyond  man's  control ;  and  what  he  has  to  do  is,  simply  to  make 
the  most  of  the  opportunities  presented  to  him.  Therefore  the 
old  adage,  ^'  Make  hay  while  the  sun  shines,"  still  holds  true, 
and  will  do  se  as  long  as  haymaking  is  practised.  But,  on  the 
other  hand,  more  hay,  and  of  better  quality  is  now  grown,  con* 
sumed,  and  brought  to  market  than  formerly.  A  quarter  of  a 
century  ago  the  parish  of  Kenilworth  did  not  sell  twenty  tons  of 
hay  annually ;  and  that  limited  quantity  had  in  some  cases  little 
care  bestowed  upon  it  beyond  being  turned  a  few  times  in  the 
swathe.  Now  at  least  one  hundred  and  twenty  tons  of  choice 
produce  are  each  year  sent  to  market.  These  facts  may  be  taken 
as  an  average  sample  of  the  position  of  our  Midland  districts 
then  and  now :  if  some  places  could  show  a  better  account,  others 
would  be  as  far  behind  us. 

Very  fortunately  our  subject  does  not  require  a  full  description 
of  the  art  and  process  of  haymaking,  otherwise  we  should  be 
tempted,  after  the  example  of  other  agricultural  writers,  to  follow 
the  Middlesex  account,  either  with  or  without  an  acknowledgment 
We  speak  only  of  such  improvements  as  are  *'  recent ; "  and  we 
are  warranted  in  assuming  that  this  word  refers  rather  to  modem 
as  contrasted  with  old-fashioned  ways  than  to  any  given  term  of 
years.  An  advanced  farmer  may  have  adopted,  for  ten  years  or 
more,  practices^hich,  to  the  world  at  large,  are  quite  recent 
introdactions. 

It  is  evident,  therefore,  that  these  improvements  must  come 
under  one  or  other  of  the  following  divisions : — 

I.  Lessened  expense  in  the  different  operations  ;  or, 

II.  Increase  in  the  quantity  or  quality  op  the  produce. 

Although  those  persons  who  make  a  business  of  contracting 
for  haymaking  in  its  season  are  unwilling  to  submit  to  lower 
prices  than  formerly — say,  for  a  crop  of  about  30  cwt,  15^. 
per  acre  for  the  complete  job,  including  thatching — ^yet  this 
does  not  prove  that  the  process  is  not  now  more  economi- 
cally managed.  Crops  are  generally  heavier ;  such  persons 
•usually  lack  the  aid  of  improved  machinery ;  while,  apart 
from  this,  the  rise  in  wages  is  of  itself  sufficient  to  account  for 
the  price  remaining  comparatively  the  same.  A  century  and  a 
half  ago  an  able-bodied  man's  wages  in  this  locality  was  6<f. 
per  day  in  summer,  and  bd.  in  winter ;  they  are  now  from  12^. 
to  145.  per  week,  while  the  increase  in  his  comforts  is  by 
no  means  in  the  same  proportion.  And  besides,  the  rates  for 
work  of  the  same  character  differ  greatly  in  different  localities. 

TOL.  xxin.  E 
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A  published  statement  of  the  cost  of  haymaking  at  Frocester 
Court,  in  Gloucestershire  makes  the  hand-mowing  only  2«.  6i2. 
per  acre^  with  9d.  for  beer.  The  entire  cost  of  haymaking  is 
entered,  in  1851,  at  7«»  6<f.  per  acre  over  123  acres ;  in  1852, 
at  6#.  8d. ;  in  1856  and  1857,  at  %8.  In  1859  the  mowing- 
machine  was  used,  in  addition  to  the  hay-tedders  and  horse-rake ; 
and  the  whole  cost  of  manual  labour  in  mowing,  making,  carry- 
ing, ricking,  and  thatching  170  acres  was  only  %s.  per  acre. 
Now  here,  with  an  average  breadth  of  200  acres  or  thereabouts^ 
mowing  by  hand  has  ranged,  in  the  past  seven  years,  from  4«.  6d» 
to  &.  per  acre ;  while  the  whole  operation,  including  thatching, 
has  varied  from  17«.  to  11«.  6d.  per  acre ;  which  price  we  have 
not  got  below,  even  with  the  use  of  the  mowing-machine,  in  the 
last  two  years.  These,  however,  have  been  seasons  of  great 
summer  rainfall,  as  the  following  extract  from  our  register 
shows : — 

BainyDaya.  Depth  of  BaUl 

1858  ••   •• 

1859  ..   .. 

1860  ..   .. 

1861  ..   .. 

A  glance  at  these  notes  also  proves  most  incontestably  that^ 
under  any  species  of  management,  the  state  of  the  weather  has 
much  to  do  with  haymaking  results.*  In  the  two  drier  years  hay 
was  well  and  easily  got ;  while  in  the  two  latter,  the  operation 
bore  a  complete  contrast  to  our  earlier  experience.  In  1860  in 
particular  the  chief  difficulty  was  how  to  make  hay  in  cloudy 
weather  alternating  with  pouring  rain ;  and  the  chief  lesson  learnt 
was,  that  a  strong  staff  of  hands  is  essential.  We  managed,  with 
one  of  Burgess  and  Key's  implements,  to  dispense  with  half-a- 
dozen  able-bodied  mowers,  while  another  half-dozen  were  also 
frequently  taken  firom  their  work  on  pressing  occasions.  As 
regards  the  mowing-machine  in  that  unfavourable  season, 
although  there  were  many  annoyances  arising  from  stoppages 
among  tangled  and  heavy  crops,  yet  we  never  lost  an  hour's 
carrying  by  keeping  it  at  work,  while  it  gave  us  a  power  over 
the  whole  operation  which  could  not  otherwise  have  been 
obtained. 

This,  therefore,  leads  us  to  refer  to  improved  machinery  as 
affecting  the  first  branch  of  the  subject.  The  haymaker,  horse- 
rake,  and  mowing-machine,  have  tended  greatly  to  diminish  the 
amount  of  manual  labour  needed.     The  former  implement  has 

*  See  Addendum  on  haymaking  in  a  wet  climate,  p.  62,  in/Vti. 
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been  more  or  less  before  the  public  for  the  past  fifty  years ;  yet 
even  now  we  probably  do  not  tarn  it  to  as  much  account  as 
might  profitably  be  done.  Though  many  improvements  have 
been  made,  its  principle  still  remains  unchanged.  As  to  the 
best  mode  of  proceeding,  we  are  favoured  with  the  following 
details,  taken  fiom  his  own  practice,  by  one  of  the  largest  manu- 
fiicturers  of  this  class  of  implements.*  ^'Our  mode  of  hay- 
making," be  writes,  ^  is  to  put  the  tedding-machine  into  opera* 
tion  as  soon  as  the  scythes  have  got  a  fair  start  ahead,  and  to 
work  the  machine  across  the  swathes  obliquely — generally  endea- 
vouring to  work  with  the  wind  sideways  to  prevent  the  hay  being 
blown  on  to  the  horse.  If  the  crop  is  unusually  heavy,  so  that 
the  tines  of  the  machine  cannot  get  hold  of  it  all  at  one  turn,  we 
recommend  that  the  field  be  twice  gone  over,  the  revolvers  being 
a  little  raised  £rom  the  ground  the  first  time,  and  then  lowered 
for  the  second  bout  sufficiently  to  complete  the  spreading  after 
the  grass  has  been  allowed  to  lie  for  a  few  hours  ;  the  next  ope- 
ration with  the  machine  should  be  performed  with  the  second  or 
backward  motion.  After  reversing  the  action  of  the  machine, 
the  tinea  should  be  lowered  till  they  just  touch  the  ground  ;  you 
will  then  turn  over  and  lighten  up  the  hay,  without  knocking  it 
about  as  much  as  the  first  action  does :  we  recommend  that  the 
use  of  the  reverse  action  be  continued  until  the  hay  is  completely 
made. 

'^  In  selecting  machines  for  preparing  hay,  we  do  not  consider 
there  is  anything  saved  by  purchasing  those  at  a  low  price.  It 
is  also  very  important  to  select  a  strongly-made  machine,  with 
the  main  driving-wheel  separate  from  the  road-wheel,  so  that,  in 
case  of  accident,  it  can  be  easily  replaced  without  loss  of  time. 

^^  It  is  generally  acknowledged  that  hay  made  by  machine  is 
much  better  than  that  made  by  hand.  As  to  the  quantity  of  work, 
we  consider  our  machine  equal  to  twenty  or  thirty  labourers; 
and  as  there  are  two  strong  springes  to  each  fork-bar,  the  scatter- 
ing is  far  more  perfectly  performed  than  it  can  possibly  be  by 
hand," 

Although  a  good  hay-tedding  machine  can  perform  the  work 
of  a  score  of  hands,  it  by  no  means  follows  that  these  hands  can 
in  all  cases  be  dispensed  with.  On  old  park  uplands,  where 
trees  are  abundant,  or  on  low  meadows  where  open  trenches 
prevail,  the  work  not  being  straightforward,  an  equal  amount  of 
saving  cannot  be  obtained.  But  under  most  circumstances,  with 
crops  either  light  or  heavy,  the  tedding-machine  has  told  most 
advantageously  both  on  the  quality  of  tike  hay  and  the  economy 

*  MeMTs.  Aflhby  and  Co. 
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and  expedition  with  which  it  is  got  together.  In  good  weather 
the  saving  can  hardly  be  over-estimated ;  in  a  wet  season,  hand 
labour  has  generally  the  preference — the  reason  being,  that  more 
turnings  in  the  swathe,  and  less  spreading  abroad,  is  then  essen- 
tial. One  great  point  in  making  hay  is  not  to  knock  it  about 
roughly  when  half-made  ;  the  tedding-machine  should  never  be 
used  above  once  with  the  forward  action ;  it  is  too  violent,  and 
shakes  out  the  seeds,  clover,  and  finer  leaves.  A  slow  back- 
action  is  getting  more  and  more  into  vogue ;  and  the  Leeds 
decision  is  a  true  echo  of  the  opinion  of  intelligent  men  both 
among  makers  and  purchasers.  A  quiet-lifting  reverse-action, 
which  just  moves  the  hay  to  give  free  access  for  the  sun  and 
wind,  is  all  that  is  needed  in  a  good  machine  after  the  tedding 
*  has  been  fairly  done.  On  very  heavy  crops  a  two-horse  machine 
is  desirable,  which  may  either  work  with  double  shafts  or  with 
an  extra  wheel  and  pole — the  latter  being  an  exceptional  arrange- 
ment,* though  easier  for  the  horses.  For  crops  under  2  tons  per 
acre,  if  not  of  coarse,  tangled  material,  an  implement  of  the 
common  size  is  sufficient.  The  roller  in  front,  for  preventing 
the  lodgment  of  grass,  is  a  decided  improvement,  which  may 
well  be  styled  "  humanity  for  the  horse." 

Scarcely  second  in  importance  for  extensive  crops  is  the  horse- 
rake.  Even  where  it  is  not  employed  for  windrowing,  there  is 
a  great  saving  of  labour  by  dispensing  with  hand-rakes  for  clear- 
ing the  ground.  Supposing  that  you  have  three  full  sets  of 
waggons  or  carts  loading  together  according  to  the  old  system, 
with  a  pair  of  pitchers  and  one  loader — all  able  and  willing — to 
each  cart  or  waggon,  you  require  nine  hands  for  raking  after, 
in  order  to  keep  the  work  well  together.  Of  these,  six  must  be 
able-bodied  men,  and  the  remainder  stout  lads.  This  is  on  the 
supposition  that,  previous  to  the  passage  of  the  carts,  the  space 
between  the  rows  has  not  been  raked.  By  the  use  of  a  good  horse- 
rake  these  nine  hands — or  twelve,  if  needful — are  dispensed  with. 
Nor  is  this  all ;  for  as  the  pitchers  have  not  to  wait  for  each 
raker  to  unburden  his  drag,  the  waggon  or  cart  is  loaded  one- 
fourth  sooner  than  would  otherwise  be  the  case.  These  men's 
services  are  therefore  available  for  the  rick  or  for  pitching,  or  for 
any  other  duty.  One  man  following  with  the  horse-rake  will 
keep  well  up  with  the  work,  and  give  it  a  better  finish.  A 
single-horse  cart,  with  one  man  to  pitch,  a  lad  to  load,  and  an- 
other to  rake  after,  speedily  clears  up  what  the  horse-rake  has 
collected. 

There  is  an  advantage  in  this  plan  which  must  not  be  over- 

•  See  Mr,  Pertwee's  letter,  p,  55. 
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looked.  It  is  often  possible  to  carry  the  bulk  of  a  field  when 
the  rakings  are  hardly  fit  for  going  into  the  rick.  In  our  late 
wet  seasons  this  has  frequently  happened.  But  a  still  greater 
saving  is  effected  when  the  hay  is  formed  into  windrows  by  the 
horse-rake.  Admitting,  as  in  the  case  of  the  tedding-machine, 
that  there  are  circumstances — ^generally  similar  ones — under 
which  the  horse-rake  cannot  be  profitably  employed,  we  may 
still  assert  that  hundreds  of  crops  which  are  now  got  together 
exclusively  by  the  old  system  of  manual  labour  might  be  more 
expeditiously  and  more  economically  managed  in  the  way  sug- 
gested. For  those  who  have  not  hitherto  done  so,  these  hints 
may  be  of  service.  Do  not  set  the  teeth  too  near  the  ground ; 
if  the  crop  is  heavy,  take  out  a  portion  of  them,  and,  with  careful 
management,  the  gain  will  be  considerable.  No  rule  can  be  laid 
down  to  meet  every  case ;  written  descriptions  can  never  super- 
sede the  guidance  of  common  sense  and  practical  experience. 
Many  who  possess  the  choicest  implements  make  as  great  mis- 
takes as  other  people.  With  reference  to  this,  we  have  much 
pleasure  in  quoting  some  remarks  with  which  Mr.  C.  Howard, 
of  Biddenham,  Bedfordshire,  has  favoured  us : — 

"This  is  not  by  any  means  a  haymaking  county,  but  the  little 
that  is   made  is  done  as  cheaply  as  in  any  county  in  England. 
The  system  adopted   by  those  who   have   these   indispensable 
implements  to  cheap  haymaking — the  haymaker  and  horse-rake 
— ^is  to  shake  the  grass  out  with  the  former  implement,  then  to 
rake  it  into  small  hacks,  or  more  frequently,  if  the  weather  is 
fine,  to  dispense  with  that  operation,  and  at  once  to  drag  it 
into  windrows  by  the  horse-rake.     These  rows  are  then  shaken 
up  by  hand,  or,  if  the  hay  is  not  too  forward,  by  the  machine. 
I  generally  prefer  the  former  plan,  as  much  damage  is  often  done 
by  the  front  action  of  the  machine  shaking  a  large  portion  of  the 
leaf  off.     These  are  then  turned  by  the  back  action,  which,  with- 
out shaking  the  hay  too  much,  leaves  it  in  a  very  light  state  for 
both  sun  and  wind  to  act  upon  it.     This  may  appear  a  rather 
tnmmary  mode  of  proceeding  ;  but  as  the  hay  in  our  neighbour- 
hood is  largely  grown  upon  meadows  which  produce  a  coarse 
description  of  grass,  our  g^at  aim  is  to  avoid  doing  too  much 
to  it,  so  that  it  may  get  some  little  heat  in  the  stack.     To  econo- 
mise labour  must  be  the  chief  study  of  the  farmer,  if  he  means 
to  be  successful ;  and  I  know  of  no  operation  on  the  farm  where 
this  principle  can  be  brought  to  bear  so  much  as  in  haymaking. 
For  with  die  machines  I  have  named,  and  the  mowers  that  are 
now  coming  laigely  into  use,  a  farmer  may  do  without  any,  or 
with  very  little,  extra  help  during  the  busy  season  of  haymaking. 
Good  and  useful  as  these  machines  are,  judgment  is  required  in 
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their  use.  I  have  often  seen  a  haymaker  going,  with  the  hay  in 
much  too  forward  a  state,  doing  it  mischief.  Care  also  should 
be  taken  in  the  setting  of  the  horse-rake,  that,  while  doing  its 
work  thoroughly,  it  does  not  pull  up  dirt,  moss,  roots,  &c." 

We  now  come  to  the  latest  though  certainly  not  the  least 
important  of  the  improvements  recently  introduced  among  the 
implements  used  in  haymaking.  To  say  that  all  mowing- 
machines  have  answered  wherever  they  have  been  tried  would 
not  be  in  accordance  with  facts.  But  where  there  has  been  fetilure 
with  the  use  of  a  good  machine,  that  failure  has  generally  resulted 
more  from  bad  or  inefficient  management  than  from  anjrthing 
else.  Some  persons  have  forgotten  that  the  mower  is  not  like  a 
plough  or  a  waggon,  which  might  be  entrusted  into  hands  of 
second-rate  efficiency.  On  visiting  a  ^'  model  &trm  ''  last  year, 
at  the  close  of  harvest,  we  were  rather  surprised  to  see  one  of 
Burgess  and  Key's  latest  and  most  improved  implements  lying 
rusting  outside,  under  the  comfortless  drip  of  an  adjoining  sdied. 
"  It  would  not  answer  here ;  we  tried  it  for  a  couple  of  days,'* 
was  the  remark.  One  thing  is  certain,  that  if  this  specimen  of 
the  care  taken  for  its  preservation  were  also  a  fair  indication  of 
the  trial  it  received,  any  disappointment  or  fsiilure  might  be 
readily  accounted  for.  At  all  events,  with  one  of  the  very  same 
make,  we  cut  heavier  crops,  at  the  rate  of  an  acre  per  hour,  under 
circumstances  much  more  difficult  to  deal  with.  Our  mode  of 
procedure  was  this :  From  among  the  best  of  the  young  fellows 
in  the  stable,  that  one  who  had  the  most  of  a  mechanical  turn 
was  selected  as  driver.  He  had  a  youth  in  attendance,  for  throw- 
ing off  any  of  the  swathe  that  might  be  in  the  way  at  the  turn- 
ings, and  also  for  sharpening  the  spare-knife,  that  no  delay 
might  occur.  In  heavy  crops,  or  when  the  ground  was  damp,  a 
third  horse  was  added  in  front ;  and  the  horses  were  changed 
about  every  three  hours.  This  allowed  two  sets  of  horses  to  get 
through  a  fair  amount  of  work,  before  carrying  could  possibly 
commence ;  so  that  no  opportunity  of  carting  a  load  was  ever 
missed,  through  attention  to  the  mower.  In  a  good  long  day  we 
could  cut,  and  have  cut,  with  the  mower  and  six  sc3rthes  together, 
eighteen  acres  of  what  is  reckoned  a  full  crop,  on  the  banks  of 
the  Avon.  The  driver  had  a  bonus  of  one  pound  for  each  of  the 
past  two  years ;  and  he  left  the  machine  in  creditable  order  at 
the  close  of  the  season.  On  two  occasions  we  had  to  telegraph 
to  Newgate  Street  for  the  duplicate  of  a  working  part  which  had 
sustained  injury ;  and  the  wanting  portion  was  at  our  local  station 
in  six  hours  after  date.  But  for  a  considerable  amount  of  park* 
timber,  and  several  awkwardly  shaped  meadows  with  open 
trenches,  the  number  of  men  engaged  in  hand-mowing  might 


JUeaii  ImpravemenU  in  Haymaking.  55 


have  been  reduced  to  two  or  three  instead  of  six.  As  a  West 
Country  &nner  says,  ^^High  prices  have  been  given  in  this 
neighbourhood  for  mowing  during  the  past  year  or  two,  and  the 
mowing-machine  was  introduced  most  opportunely,  to  prevent 
their  being  still  higher."  We  cannot  assert,  as  many  have  said, 
that  the  hay  appears  to  be  easier  ^  made "  after  the  mowing* 
machine  than  alter  the  scythe  ;  neither  can  we  see  that  lying  as 
it  does  so  much  more  over  the  ground  is  an  advantage  in  a  wet 
sesson ;  bat  there  is  certainly  so  much  closer  and  more  level  a 
cat  with  a  well-made  machine  that  the  extra  bulk  of  hay  will,  in 
some  eases,  pay  for  wear  and  tear  and  working  expenses. 

With  respect  to  the  preference  to  be  given  to  different  makers^ 
implemoatSy  we  are  not  called  on  here  to  offer  an  opinion.  Whm 
we  refer  to  that  of  Burgess  and  Key  we  simply  cite  our  own 
experience.  Wood's,  however,  has  very  justly  been  a  general 
favourite ;  Samuelson's  is  also  taking  well  in  various  localities. 
There  is  room  enough  for  all ;  and  we  hope  that  all  may  get  a 
fair  trial ;  neither  being  thrown  by  the  hedgeside,  when  the 
slightest  hitch  occurs,  nor  yet  sent  to  the  village  smithy  for 
repairs. 

Mr.  Pertwee,  manager  for  Sir  J.  T.  Tyrell,  Bart,  Boreham, 
Chelmsford,  who  has  been  very  successful  with  the  use  of  Wood's 
mower,  has  kindly  supplied  the  following  statement : — '^  Time  is 
everything  in  the  matter ;  and  the  man  who  makes,  carries,  and 
secures  his  hay  in  good  order  in  the  shortest  time  is  the  most 
successful  manager.  We  set  Wood's  two-horse  mower  to  work, 
which  is  a  first-rate  little  implement,  cutting  upon  an  average 
from  six  to  eight  acres  per  day.  The  first  day's  work  we  allow 
to  remain  untouched,  as  left  by  the  mower  in  small  cuts  or 
swathes,  unless  the  weather  should  be  very  forcing ;  for  I  do  not 
think  it  wise  to  move  hay  about  too  much.  Next  day,  we  use 
^shaker — Howard's,  or  some  other — with  this  improvement, 
that  we  introduce,  instead  of  a  pair  of  shafts,  a  pole  and  an  extra 
wheel,  which  takes  all  the  weight  off  the  horses'  back,  putting 
thereto  a  pair  of  light  or  old  carriage  horses.  A  man  is  mounted 
on  the  box,  and  drives  away  famously.  The  grass  so  shaken 
oat  is  very  soon  made  into  hay,  which  we  then  rake  into  rows 
with  the  horse-rake.  After  this,  we  run  up  every  row  of  hay  so 
collected  by  Sir.  J.  Tyrell's  cocking-rake  (invented  by  himself), 
which  draws  together  very  large  heaps,  8  feet  high.  Two  or 
three  men  can  follow  with  forks,  and  secure  a  large  quantity  in 
the  afternoon,  or  on  the  appearance  of  a  storm,  in  quick  time." 

The  use  of  the  'mowing-machine  very  fortunately  demands 
some  amount  of  additional  care  in  the  preparation  of  the  ground 
&r  its  action.    The  chain-harrow,  roller,  and  clod-crusher  are  all 
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profitable  adjuncts  for  this  purpose.  Draining  is  also  in  some 
cases  called  for,  in  order  that  open  trenches  may  be  filled  up. 
Thus,  one  point  very  greatly  depends  upon  another :  advances 
in  one  department  of  farm  management  call  for  corresponding 
advances  in  others.  Levelling  banks  and  high-backed  lands 
must  soon  be  the  order  of  the  day. 

The  use  of  carts,  instead  of  waggons,  in  hay  carrying,  has  been 
in  some  cases  a  great  advantage.  We  find  it  so  here ;  for  one 
strong  horse  will  take  nearly  as  much  on  an  old-fashioned  broad- 
wheeled  dungcart  (furnished  with  suitable  gearing)  as  many  folks 
choose  to  place  on  a  waggon  drawn  by  two  or  three  horses.  But 
you  will  say  that  the  waggon  can  be  left  beside  the  rick  while 
the  horses  return  afield  for  another  load,  whereas  the  horse  must 
remain  in  the  cart  during  the  process  of  unloading.  By  having 
three  props,  one  fastened  to  each  shaft,  and  the  other  at  the  tail 
of  the  cart,  this  objection  is  done  away  with,  and  we  have  never 
had  an  accident  arising  from  their  use. 

In,  respect  to  the  ricks  themselves,  great  improvements  have 
taken  place.  Twenty  or  thirty  years  ago,  a  rick  containing 
25  tons  was  usually  considered  to  be  of  full-sized  bulk ;  conse- 
quently, with  a  multitude  of  small  ricks,  the  amount  of  tops, 
bottoms,  and  outsides  was  considerable.  But  ricks  of  double 
that  size  are  equally  common  now.  And  our  own  tastes  lead  us 
to  prefer  the  hundred-ton  rick,  standing  20  feet  to  the  eaves  when 
well  settled  down,  as  being  the  most  economical  in  erection 
(where  the  breadth  of  hay  is  large),  containing  less  of  inferior 
quality,  improving  that  which  is  second-rate  in  itself,  giving  a 
larger  proportion  of  hay  fit  for  hunters  or  coach-horses,  and  there- 
fore of  greater  value  to  the  farmer  as  grower  or  seller.  In  mak- 
ing these  large  ricks  a  strong  force  of  hands  is  no  doubt  essential ; 
and  a  good  rickmaker,  who  will  both  work  well  himself  and 
keep  everyone  else  to  his  post,  is  a  decided  acquisition,  even  at 
a  high  rate  of  wages.  Portable  scaffolds  come  into  valuable  use  i 
and  horse-power  elevators — though  giving  the  temptation  to  put 
large  lots  together  with  undue  haste  and  consequent  loss — form 
an  investment  which  many  will  not  be  slow  to  adopt  Rick- 
cloths,  too,  sufficiently  numerous,  and  of  the  requisite  dimensions, 
are  much  more  abundant  of  late  years.  They  should  be  regarded 
as  a  sijie  qua  rum  on  every  hay-growing  farm. 

Before  leaving  the  first  part  of  the  subject,  one  further 
improvement,  of  comparatively  recent,  and,  perhaps,  limited 
adoption,  which  affects  alike  the  interests  of  employer  and  em- 
ployed, the  cost  of  labour,  and  the  harmony  and  order  of  the 
&rm,  demands  more  than  a  passing  notice.  The  custom,  espe- 
cially prevalent  in  the  Midland,  Southern,  and  Western  Counties, 
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of  pajring  for  haymaking  partly  in  money  and  partly  in  beer  or 
cider,  is  one  of  which  every  farmer  has  found  the  annoyance. 
Does  an  accident  occur  ? — ''  It  was  the  beer  that  did  it."  Are 
there  quarrels  in  the  field ;  loud  words  and  summary  dismissals  ? 
— **The  men  had  a  drop  too  much."  Does  the  work  lag?  Do 
the  hands  run  to  the  pump  the  first  thing  in  the  morning? — 
The  cracked  lips  and  furred  tongue  tell  the  same  tale.  '^  The 
great  point  on  which  most  of  us  err  is  in  mistaking  stimulation 
for  strength :  a  pint  of  ale  produces  a  temporary  effect,  which, 
however,  terminates  in  reaction,  and  the  man  is  no  further  on 
than  he  was  before.  Nothing  but  substantial  and  nutritious  food 
can  effectively  repair  the  waste  of  the  system." 

Mr.  C.  Howard,  whose  letter  we  have  already  quoted,  adds 
further : — **  I  hope  you  will  show  us  how  hay  can  be  made 
without  the  use  of  so  much  beer.  Endeavour  to  strike  a  blow  at 
the  system,  which  has  caused  so  many  misunderstandings  between 
masters  and  men,  and  so  much  misery  to  families.  BeeTj  Beer, 
BEER,  is  all  the  cry  here  in  hay-time  and  harvest.  I  hope,  how- 
ever, to  live  to  see  the  day  when  money-payments  will  be  entirely 
substituted."     These  remarks  need  no  comment. 

From  the  same  county,  J.  Tucker,  Esq.,  Pavenham  (late  High 
Sheriff),  favours  us  with  the  following  : — 

'*  For  the  past  eight  years  I  have  annually  mown  and  made 
into  hay  from  40  to  50  acres  of  grass  and  clover,  and  I  believe 
daring  the  whole  of  that  time  not  a  drop  of  beer  has  been  brought 
into  the  field.  We  supply  both  mowers  and  haymakers  with 
coffee  before  dinner,  and  tea  in  the  afternoon,  milked  and  sugared^ 
ss  a  substitute  for  beer,  with  which  they  are  well  satisfied.  With 
a  little  system,  and  small  expense  for  apparatus,  a  large  number 
of  hands  can  be  readily  supplied. 

"  If  the  hands  are  at  work  late — ^which  they  often  are,  in  carry- 
ing and  stacking — ^we  give  them  bread-and-butter,  with  an  extra 
supply  of  tea,  and  with  this  they  will  work  for  any  reasonable 
time.  As  a  question  of  cost,  I  do  not  believe — as  I  do  it — that 
there  is  any  saving ;  but  even  if  more  costly,  I  consider  it  a  good 
investment,  if  only  to  teach  the  uselessness  of  strong  drinks  to 
working  men." 

From  Somersetshire  (Mr.  Jar  vis,  Kilmington,  near.  Frome), 
we  have  similar  testimony : — 

"I  have  now  conducted  my  business  eight  years  on  strictly 
total-abstinence  principles,  and  find  it  much  better  every  way 
than  the  drinking  system.  It  is  not  customary  to  give  beer  in 
part  of  wages  in  this  locality  from  September  to  May.  But  in 
May  it  is  usual  to  give  men  two  pints  of  table-beer  per  day  (until 
haymaking  commences),  instead  of  which  I  pay  them  one  shilling 
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per  week  in  cash,  maintaimng  that  cash  is  the  only  proper  pay- 
ment for  labour.  When  we  begin  haymaking  I  pay  3«.  par 
week  instead  of  beer  for  fourteen  weeks,  which  generally  finises 
up  the  harvest  The  labourers  provide  themselves  with  a  can  of 
tea  or  cotStey  which,  when  necessaiy,  they  warm  in  the  back- 
kitchen. 

*^  When  I  first  adopted  the  plan  I  was  told  I  should  not  find 
men  to  do  my  work  without  drink ;  but  my  experience  is  quite 
the  reverse,  as  I  have  never  lacked  men,  although  I  stricdy  pro- 
hibit any  alcoholic  liquors  or  smoking  on  the  premises." 

Coming  &rther  north,  we  have  been  favoured  by  Mr.  Wilson 
(Newlands,  near  Mansfield,  Nottinghamshire)  with  the  following 
account,  which,  though  it  has  more  special  reference  to  the  oom- 
harvest,  still  points  to  results  substantially  the  same : — 

^^  At  the  commencement  of  the  season  a  stock  of  tea,  coffiae, 
and  sugar  is  laid  in,  made  up  by  the  dealer  into  parcels  suitable 
for  use,  according  to  the  quantity  required  at  any  given  time. 
The  proportions  are  1  oz.  of  tea  and  7  oz.  of  sugar  (che^ 
lump)  to  a  gallon  of  water,  with  half  a  pint  erf  milk ;  or  4  oz. 
coffee,  8  oz.  sugar  (brown)  to  about  three  quarts  of  water  and  one 
quart  of  milk.  The  apparatus  required  is  simply  a  coffee-boiler, 
holding  from  20  to  30  gallons,  and  a  few  tin  or  earthen  vessels, 
of  any  kind,  holding  two  or  tibree  gallons  each.  The  foreman's 
wife  has  charge  of  the  whole,  and  makes  the  quantity  required 
three  times  a-day ;  or,  in  the  case  of  carting  late  at  night,  another 
lot  is  made  in  the  evening. 

^  A  boy  takes  it  round  the  fields,  to  the  various  parties  engaged 
in  cutting,  &c..  If  the  quantity  is  not  above  5  or  6  gallons  he 
can  manage  it  with  two  milk-cans  and  a  pair  of  yokes  on  his 
shoulders ;  but  usually  he  has  a  donkey  with  two  large  vessels 
slung  to  his  sides,  holding,  when  required,  fourteen  gallons  each. 

**  The  usual  staff  on  the  farm  is  about  twenty  men  and  sixteen 
boys,  besides  two  or  three  men  whose  work  prevents  their  taking 
a  full  share  of  harvest  duties.  The  hay  does  not  require  much 
extra  help  ;  but  in  com  harvest  we  get  twenty  to  thirty,  or  even 
more,  extra  hands.  It  is  positively  prohibited  to  bring  any  kind 
of  intoxicating  liquor  into  the  field,  and  yet  these  extra  men 
(from  Derbyshire,  Lancashire,  Ireland,  as  well  as  our  own  neigh- 
bourhood), have  never  objected  to  the  rule,  or  even  made  the 
slightest  complaint  When  I  have  put  the  question  to  them, 
they  have  in  many  cases  at  once  stated  that  they  felt  the  better 
for  their  abstinence,  while  none  ever  hinted  that  it  interfered 
with  his  working  ability.  Neither  has  any  man,  or  party  of 
men,  on  this  rule  being  explained  to  them,  ever  hesitated  to 
engage  themselves. 
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^  The  work  is  always  let  by  the  acre,  for  money  only^  and  then 
an  account  is  kept  of  the  quantity  of  drink  consumed  by  each 
party.  This  is  charged  to  them  at  the  rate  of  4c2.  per  gallon  for 
tea,  and  hd.  for  coffee,  which  is  less  than  cost  price,  the  object 
being  to  r^ulate  the  quantity  according  to  each  man's  capacity 
or  inclination.  Some  men  will  drink  six  quarts  arday,  while  the 
aveiage  consumption  is  from  three  to  four  quarts  a-day.  The 
weather  will  sometimes  cause  a  variation  of  twenty-five  or  even 
fifty  per  cent  in  the  daily  requirements.  The  men  employed  at 
carting  and  stacking  the  crop,  which  is  paid  for  by  the  day,  have 
their  tea  or  coffee — as  much  as  required — ^without  any  stoppage. 

^'  We  are  quite  convinced  that  the  men  have  more  reg^ar 
appetites  (or  nutritious  food,  that  they  enjoy  better  sleep  at  night, 
are  more  fresh  and  vigorous  in  the  morning,  do  more  work,  and  do 
it  better  than  on  the  old  system.  Of  course  the  saving  to  the 
men  is  considerable.  Their  drink  only  costs  them  about  four- 
pence  per  day,  while  the  ale  and  beer  consumed  in  the  neigh- 
bourhood, is  seldom  much  under  and  often  over  one  shilling  per 
man  per  day :  besides  which,  by  doing  more  work,  they  earn 
more  money. 

^^  The  insinuation  has  sometimes  been  made  that  they  obtain  the 
prohibited  ale  and  beer  '  on  the  sly.'  This  is  probably  true  in 
some  odd  cases,  but  with  close  scrutiny  I  never  detected  but  one 
such  case  in  seven  years ;  and  I  believe  that  there  is  very  little 
deception  practised  even  among  the  ^  black  sheep '  who  may  creep 
in  at  a  busy  time  among  the  other  men." 

Mr.  Wilson's  testimony  is  all  the  more  valuable,  since  he  has 
probably  done  more  than  any  other  man  to  elucidate  this  par- 
ticular subject  Reader  and  writer  must  alike  thank  him  for  the 
above  practical,  AND  practicable,  information. 

This  brings  us  to  the  second  branch  of  the  subject,  viz. : — 

iKCBEAfiE  IN  THE  QUANTITY  OB  QUALITY  OF  THE  PRODUCE. 

This  is  a  legitimate  branch  of  our  subject,  because  whatever 
aftcts  the  article  g^own,  in  either  of  the  above  respects,  is  natu- 
nlly  and  intimately  connected  with  the  "  improvements  in 
haymaking,"  of  which  an  account  is  requested.  Whether  the 
cost  of  ^  getting  "  is  diminished,  or  the  saleable  bulk  and  value 
of  the  hay  is  increased,  die  fanner  reaps  the  advantage.  The 
cost  of  haymaking  could  be  reduced  to  a  minimum,  by  leaving 
the  meadows  or  uplands  without  care,  culture,  or  amelioration ; 
but  that  would  assuredly  not  tend  to  the  profit  of  the  occupier. 
So,  on  the  other  hand,  the  quantity  and  quality  of  the  produce 
being  greatly  increased,  a  higher  outlay  for  labour  may  in  reality 
be  at  a  lower  rate  than  the  former  minimum. 
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Looking  at  the  subject  in  this  light,  we  have  no  hesitation  in 
saying  that  as  much  improvement  has  taken  place  of  late  in  this 
direction  as  in  the  simple  manufacture  of  the  produce.  This 
progress  we  specially  owe  to  the  contributions  of  Messrs.  Lawes  and 
Gilbert  to  the  Journal ;  a  few  years  ago,  it  was  scarcely  recognised 
that  both  the  quantity  and  quality  of  the  hay  crop  are  pretty  much  in 
the  farmer's  own  hands.  Put  on  ammoniacal  manures,  and  you  get 
a  strong  bulky  produce,  in  which  the  ranker  grasses  predominate. 
Apply  phosphatic  dressings,  and  the  clovers  and  finer  grasses 
presently  appear.  Prepare  a  combination  of  the  two,  and  a 
desirable  result  should  follow.*  Our  manure  manufacturers  of 
repute,  who  have  characters  to  lose,  do  this  ready  to  our  hand  ; 
and  there  can  be  no  great  hazard  in  putting  on  from  20«.  to  30«. 
worth  of  such  dressings  per  acre — in  damp  weather  in  February 
or  March — whilst  the  prospect  of  a  profitable  return  is  highly 
encouraging.  This  refers  to  grass  land  which  receives  such 
applications  regularly,  or  which  is  otherwise  in  good  condition ; 
with  exhausted  soils,  more  liberal  treatment  is  required. 

The  following  plan  has  been  tried  here  extensively,  and  in- 
variably with  satisfactory  results.  Draw  out  a  dunghill  about 
Christmas,  containing  300  yards  of  good  yard-manure.  Throw 
up  in  a  heap  six  feet  high,  and  mix  with  one  ton  of  Peruvian 
guano,  two  tons  half-inch  bones,  and  two  tons  of  salt  Turn  a 
time  or  two,  till  the  whole  becomes  a  rich  saponaceous  mass. 
Then  cart  on  the  turf  not  later  than  February ;  apply  to  twenty 
acres — spread,  chain-harrow,  and  spread  again.  After  a  week 
or  two  little  will  be  seen  of  it ;  but  at  hay-time,  as  well  as  on  the 
aftermath,  the  results  are  readily  visible.  Similarly,  by  the 
application  of  hot  lime  at  from  one  to  two  tons  per  acre,  on 
pieces  of  sour  grasses,  or  under  trees  where  the  Dactylis  ghmerata 
abounds  in  all  its  coarse  luxuriance,  much  improvement  in  the 
herbage  is  produced. 

Some  meadows  also  get  into  such  a  worn-out  condition,  full  of 
moss  and  dry  ''bents,"  or  stalks  (which  will  take  no  heat  in  the 
rick  though  carried  apparently  much  too  soon),  that  something 
more  is  needed  than  the  mere  application  of  manure.  Besides 
renovating  the  soil,  the  seeds  of  &e  right  plants  must  be  restored. 
We  have  for  the  past  few  years  thus  applied  some  quantity  of 
seeds  every  spring.  The  change  is  evident.  A  gentleman  who 
has  had  much  experience  in  this  line  states  his  opinion  that 

*  With  reference  to  this  assertion  in  the  text,  Mr.  Lawcs  says — *^  The  term 
qtuUity  must,  however,  be  restricted  to  the  superiority  of  the  clovers  and  finer 
sorts  of  grasses  to  the  coarser  sorts  of  grasses.  I  do  not  think  that  we  can,  by  any 
svstem  of  manuring,  produce  pasture  on  land  of  inferior  quality,  which  shall  have 
the  fattening  qualities  of  grass  grown  on  land  of  the  best  quality." 
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''most  of  the  meadows  and  other  grass  lands  in  this  country 
might  be  increased  in  bulk  of  produce  from  thirty  to  fifty  per 
cent,  and  the  quality  of  the  grass  improved  almost  in  the  same 
proportion."  Still  it  is  probable  that  a  considerable  share  of  the 
benefit  thus  received  is  due  to  the  accompanying  cultural  pro- 
cesses— ^no  less  valuable  in  themselves,  although  combined  with 
other  remedial  measures.  The  case  of  a  gentleman  in  the 
Isle  of  Wight,  who  says  that  from  an  application  of  good  reno- 
vating seeds  he  had  a  return  of  2^  tons  of  good  hay  per  acre, 
where  little  but  bents  and  rubbish  grew  before,  is  probably  an 
exceptional  one. 

In  some  parts  of  Essex,  a  valuable  plan  is  adopted  for  securing 
the  marsh  hay,  and  at  the  same  time  greatly  increasing  the  bulk 
of  the  produce.  The  hay  is  cut  while  young  and  full  of  sap  ; 
it  is  then  carted  green,  and  mixed  in  layers  all  through  the  stack 
in  the  proportion  of  one  load  of  barley  or  oat  straw  to  four  loads 
of  hay.  This  combination  makes  better  hay  than  would  other- 
wise be  secured ;  but  does  not  produce  an  article  suited  to  the 
market.  Acting  on  this  plan,  we  last  season  cut  a  seven-acre 
piece  of  light  clover  aftermath,  and  mixed  it  with  four  or  five 
tons  of  nice  sweet  wheat  straw.  It  heated  moderately,  and  im- 
parted an  agreeable  flavour  to  the  whole.  The  little  rick  thus 
gained  has  supplied  sufficient  fodder  for  cutting  into  chaff  to  meet 
die  requirements  of  fourteen  horses  throughout  the  winter.  It 
has  not,  however,  been  put  in  their  racks  for  their  last  baits  at 
night 

Among  the  general  improvements  of  recent  introduction  may 
be  included  that  of  earlier  cutting.  Practical  botanists,  like 
Professor  Buckman,  say  that  this  is  a  step  in  the  right  direction. 

Greater  pains  are  likewise  bestowed  in  finishing  and  in  thatch- 
ing the  ricks  than  in  former  days.  It  is  not  so  common  to  find 
hay  ricks  still  uncovered  a  couple  of  months  after  the  mass  is  got 
together.  And  the  difference  in  cost  between  prompt  action  and 
following  slower  and  more  slovenly  customs,  is  hardly  worth  the 
mentioning.  Wet  spouts,  extending  several  feet  down  the  stack, 
especially  from  the  pitch-hole,  spoiling  probably  half  a  ton  of 
hay,  are  a  certain  mark  of  careless  management. 

How  to  make  the  most  of  weathered  hay  in  a  wet  season,  is 
a  question  which  most  consumers  have  at  different  times  asked 
diemselves.  One  says,  give  a  peck  of  salt  to  the  ton,  and  you 
will  sweeten  the  lot  You  may  by  so  doing  make  it  slightly 
more  palatable ;  but  the  chances  are  that  the  deliquescent  nature 
of  the  salt  turns  the  whole  into  a  mouldy  mass,  if  the  hay  was 
not  in  the  driest  condition  when  got  together.  The  writer  has 
for  three  seasons  adopted  the  following  plan,  which  he  with  con- 
fidence recommends  to  others.     Since  he  first  published  it,  many 
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hsLYe  tried  it,  both  in  making  the  ricks  in  summer  and  in  usiiig' 
them  in  winter.  The  point  aimed  at  is  to  give  an  aromatic 
flavour  which  shall  be  intrinsically  good  and  safe  in  itself^  and 
which  shall  at  the  same  time  render  the  hay  or  clover  palatable 
to  the  stock  fed  upon  it  This  is  accomplished  by  strewing  a 
little  of  the  following  mixture  in  the  rick,  while  in  process  of 
erection : —  ,^ 

Fenugreek,*  powdered 112 

Pimento 4 

Aniseed 4 

Carraways       ..      ..  4 

Cumine 2 

An  outlay  of  2$,  6d.  per  ton  will  afford  a  sufficient  application  in 
the  majority  of  cases.  And  that  horses  or  cattle  will  consume 
the  compound  in  preference  to  better  lots  not  similarly  treated^ 
we  have  had  repeated  and  lengthened  observation.  An  inquiry 
being  made  as  to  how  it  affected  the  health  of  the  animals  fed 
upon  it,  we  were  able  last  season  thus  to  reply,  ^'  Our  beasts, 
numbering  170  head,  came  out  with  more  than  average  bloom  in 
spring ;  and  the  cow-doctor's  bill,  from  November  to  April 
inclusive  (the  hay-consuming  months)  has  not  run  over  three- 
pence per  head." 

As  an  addendum  we  present  a  brief  account  of  haymaking  in 
a  part  of  the  country  where  the  influences  of  climate  present 
about  as  many  difficulties  as  are  often  to  be  met  with  ;  for,  sifter 
all,  much  more  depends  upon  these  influences  than  on  the  skill 
of  man  and  the  appliances  within  his  reach.  Does  any  one 
think  that  the  fine  green  hay  of  Middlesex,  or  the  useful  but 
more  highly  coloured  qualities  of  the  Midland  counties,  could  be 
made  in  the  same  way,  or  even  made  at  all,  with  the  dripping 
skies  of  Renfrewshire,  or  the  West  of  Scotland  ?  A  landowner 
in  that  locality,  D.  Robie,  Esq.,  Kilbarchan,  near  Paisley,  who 
combines  science  with  practice  in  an  eminent  degree,  favours  us 
for  this  paper  with  an  account  of  the  plans  and  practices  there 
adopted. 

If  we  look  at  the  rainfall,  we  shall  find  a  depth — and  also  a 
frequency  of  deposit — which  would  almost  prevent  hay  being 

*  The  use  of  fenugreek  in  small  qoantities  has  also  been  snccessfolly  introdaoed 
at  the  Duke  of  Bedford's  Home  Farm  at  Wobnm.  To  store  cattle  oonsoming 
much  straw-chaff  with  a  moderate  allowance  of  roots  and  meal,  2  os.  per  headper 
day  may  be  siyen  with  good  e£fect.  It  is  also  useful  for  fattening  oxen.  Tnis 
article  is  sold  wholesale,  unground,  at  a  very  moderate  rate,  about  152.  per  ton. 
When  ground  and  retailed,  an  enormous  profit  is  charged.  Every  large  fkrmer 
who  has  steam-power  and  millstones  should  purchase  wholesale.  The  stones  will 
be  tainted  for  a  while  after  this  work,  but  the  grinding  of  a  few  sacks  of  com  into 
meal  for  stock  would  probably  set  all  right.  A  fair  trade  in  such  substances  as 
this  would  soon  supersede  our  much-^puffed  compounds,-^P.  H.  F. 
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made  with  us  further  south,  unless  similar  modes  of  action  were 
adopted. 

BftinQrI>ByB.  FtUofBaln. 

June.       July.    AnguBt.  June.  July.        Aogmt. 

1860  ....     20  8        18  5-85        4-87        5-35 

1861  ..      ..     li        22        28  2-45        5-35       13-00 

The  register  for  August  is  also  quoted,  because  the  swampy 
flooded  meadows  are  chiefly  ^^  made  in  that  month :  in  the  two 
fonner  months  it  is  the  ''  seed-hay  "  which  is  mostly  saved.  The 
successful  plan,  says  he,  in  this  dripping  climate  is  to  put  it  into 
small  "  coils  "  after  being  shaken  out  a  little,  each  about  the  size  of 
a  beehive,  and  then  with  a  sweep  of  the  hand  the  tails  are  gathered 
onder  it,  so  that  it  gets  the  shape  of  an  egg  standing  on  the  large 
end.  After  one  or  two  days,  according  to  the  weather,  every 
two  are  made  into  one,  care  being  taken  to  put  the  surface  of  the 
old  in  the  bottom  and  heart  of  the  new  coil ;  they  thus  remain 
till  made  into  '^  tramp  coles,"  containing  50  to  60  stone.  Colour, 
scent,  and  juice  are  preserved  much  better  than  by  spreading ; 
and  it  is  thus  constantly  protected  against  water.  Here  tihe 
old  adage,  "  Make  hay  while  the  sun  shines  "  is  hardly  applies 
able;  but  sun  and  light,  though  powerful  agents  for  dissipating 
the  natural  sap,  might  be  dispensed  with.  Aeration  is  indis- 
pensable. Bleaching  has  to  be  g^uarded  against,  by  keeping  the 
glass  in  small  cocks  repeatedly  turned,  and  little  spread  out.  In  a 
succession  of  rainy  days  we  do  not  turn  swathe,  because  the  upper 
pottioDhas  become  impervioo.  to  ram.  When  it  does  di/^, 
turn  no  more  than  can  be  cocked.  The  juice,  flavour,  and  colour 
are  the  great  points  to  preserve :  it  is  important  to  preserve  the 
green  matter  of  the  leaves  {chlaropkyU)»  Therefore  the  action  of 
the  sun's  rays  are  to  be  provided  against — the  preservation  of 
flowers  in  green  beauty,  by  bibulous  paper,  pressed  hard  down 
and  repeatedly  changed,  but  in  the  dark,  suggests  a  caution 
against  injudicious  broadcasting  to  the  sun's  rays. 

The  preservation  of  seed-hay  is  effected  in  a  most  complete 
manner.  After  standing  a  day  or  two  in  the  stook',  it  is  stored 
in  stacks  containing  some  24  to  36  sheaves,  which,  if  made  by  a 
practised  hand,  are  quite  impervious  to  rain.  The  dexterity 
with  which  this  simple  operation  is  perfonned  exceeds  belief  : 
it  often  happens  that  a  rain-cloud  may  be  seen  pouring  down  its 
water  in  the  distant  horison,  but  ere  it  arrives  on  the  zenith  of 
the  observant  husbandman,  several  acres  of  his  hay-seed  are 
already  in  the  field  stack.  Thus  it  is  saved,  by  being  starmedf  as 
the  local  phrase  well  expresses  it 

Fdrwpry,  1862. 
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VI. —  The  Rot  in  Sheep:  its  NaturCy  Cause,  Treatment^  and 
Prevention.  By  J^mes  Beart  Simonds,  Professor  of  Cattle 
Pathology  at  the  Royal  Veterinary  College,  Veterinary  Inspector 
to  the  Royal  Agricultural  Society,  &c.  • 

Introductory  Observations. 

We  repeat  but  a  truism  when  we  say  that  the  health  of  the 
animals  of  the  farm,  especially  that  of  cattle,  sheep,  and  pigs, 
influences  to  a  considerable  extent  the  amount  of  wholesome  food 
which  is  available  for  the  people ;  besides  which,  that  it  is  also 
an  abiding  source  of  solicitude  to  the  agriculturist,  for  upon 
it  very  frequently  depends  his  own  immediate  success  in  the 
practice  of  his  profession.  Whenever,  therefore,  disease  assumes 
an  extraordinary  type,  spreading  far  and  wide,  and  destroying 
in  its  progress  many  of  the  animals  which  supply  our  daily 
wants,  the  interests  not  only  of  the  agriculturist,  but  of  the 
entire  community,  are  so  far  jeopardised,  that  on  all  sides 
inquiries  are  made  as  to  the  means  which  are  best  calculated  to 
eSect  a  diminution  either  of  the  extension  or  fatality  of  the 
malady. 

During  the  past  year — 1860 — an  event  of  this  kind  was 
witnessed  in  the  immense  losses  which  occurred  among  sheep 
from  rot:  nor  can  it  be  affirmed  that  even  now  these  have 
entirely  ceased,  or  that  any  additional  security  exists  against  the 
disease  being  equally  as  destructive  in  succeeding  years.  Under 
such  circumstances  it  is  evident  that  benefit  can  alone  arise  from 
an  accurate  investigation  of  the  pathology  of  the  affection,  as  also 
of  its  causes,  and  of  the  laws  regelating  its  spread.  An  inquiry 
of  this  kind  was  originally  ordered  to  be  made  by  the  Royal  Agri- 
cultural Society,  which  hsid,  as  its  immediate  result,  the  delivery  of 
a  lecture  on  the  subject  before  the  members,  by  the  author  of  the 
present  thesis.  The  views  then  giten  expression  to  were  thought 
of  sufficient  practical  importance  to  warrant  their  publication  in 
a  more  available  form  for  future  reference  than  was  afforded  by 
the  columns  of  the  daily  press ;  and  accordingly  the  author  was 
instructed  to  arrange  the  matter  both  for  a  pamphlet  and  also 
the  pages  of  the  Society's  Journal. 

Antiquity  and  Extent  of  Rot. 

The  frequent  occurrence,  insidious  progress,  and  fatality  of  rot 
place  it  at  the  head  of  the  most  serious  affections  to  which  sheep 
are  liable.  In  this  country  no  single  disease  produces  such  destruc- 
tive effects  ;  but  on  the  Continent  its  fatality  is  probably  now  and 
then  equalled  by  the  ovine  small-pox,  a  malady  against  which  our 
sheep  are  protected  in  a  great  measure  by  our  insular  position. 
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Rot  is  one  of  the  most  ancient  diseases  with  which  we  are 
acquainted.  The  earliest  writers  on  husbandry,  as  well  as  on 
the  affections  of  cattle  and  sheep,  make  frequent  mention  of  its 
ravages,  and  speak  of  a  variety  of  causes  as  being  in  operation 
in  producing  it  Googe,  Mascall,  and  Fitzherbert  are  among 
those  of  the  16th  century ;  and  Mr.  Youatt,  in  his  work  on 
*  Sheep,*  remarks  that  even  Hippocrates  gave  a  very  faithful 
account  of  the  malady,  ^^  erring  only  in  considering  the  flukes  as 
hydatids ;  or  rather  his  attention  was  confined  to  the  hydatids, 
which  are  now  frequently  found  in  the  liver  of  the  sheep." 

The  disease  would  appear  to  belong  to  no  particular  country ; 
and  perhaps  there  are  few  if  any  parts  of  the  globe  where  sheep 
have  been  domesticated  in  which  it  does  not  occasionally  prevail. 
A  fact  of  this  kind  is  of  much  importance,  because  it  goes  very 
£ir  to  negative  many  of  the  views  which  are  entertained  with 
r^ard  to  local  causes  of  the  affection.  For  example,  some  persons 
in  die  present  day  speak  of  the  deleterious  effects  of  certain  grasses, 
sach  as  the  **  carnation-grass  ;"*  but  this,  like  many  other  plants, 
similarly  regarded,  grows  only  in  wet  and  undrained  localities, 
and,  consequently,  its  existence  is  but  an  indication  of  danger- 
ous pasturage.  It  may  be  affirmed  that  several  of  the  supposed 
deleterious  plants  do  not  belong  to  Egypt  nor  to  Australia,  nor  to 
many  other  parts  of  the  world  where  rot  is  met  with ;  vegetables 
of  a  special  or  particular  variety  being,  as  is  well  known,  far 
more  restricted  in  their  distribution  than  even  the  lowest  forms 
of  animal  life.  Wherever,  however,  the  disease  is  manifested, 
there  the  mortality  will  be  found  equal  to  our  own,  be  this  in  the 
eastern  or  western  hemispheres,  in  the  torrid  or  frigid  zones. 

Mr.  Youatt  observes  that  ^^  many  sheep  are  destroyed  by  the  rot 
in  Germany.  In  the  north  of  France,"  he  adds,  **  they  are  fre- 
quently swept  away  by  it,  and  in  the  winter  of  1809  scarcely  a 
merino  in  the  whole  of  that  kingdom  escaped.  It  is  destruc- 
tive as  far  north  in  Europd  as  Norway,  and  even  the  most 
southern  provinces  of  Spain  have  had  occasion  to  mourn  its 
ravages.  It  has  thinned  many  a  flock  in  North  America,  and  in 
Van  Diemen's  Land  and  Australia  it  has  occasionally  been  as 
destructive  as  on  the  worst  undrained  land  in  Eng]and."t 

MM.  Hamont  and  Fischer,  of  the  Veterinary  School  of  Abou- 


*  Discussion  on  Rot.  Royal  Agrlcultaral  Society,  February  20th,  1861.  See 
alio  the  Society's  Journal,  passim, 

**  Cumation  grass/'  correctly  speaking,  is  a  sedge,  the  Carex  prcscox.  It  is  well 
known  in  ^e  eastern  counties.  It  has  a  creeping  root  like  couch— Tn'^icim  repens 
—and  owes  its  name  to  the  colour  of  its  leaves,  which  are  of  bluish  green  or 
gUocoiis  hue. 

^  'Sheep:  their  Breeds,  Management  and  Diseases,'  p.  445. 
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Zabel,  in  their  treatise  on  the  disease — a  translation  of  which 
will  be  found  in  the  seventh  volume  of  *  The  Veterinarian^^  1834 — 
state  that  "  it  appears  every  year  in  Egypt  after  the  fall  of  the 
Nile,  and  follows  and  keeps  pace  with  the  subsidence  of  the 
waters.  In  the  superior  parts  of  Upper  Egypt  it  commences 
about  the  end  of  July  ;  nearer  Cairo  in  August ;  in  the  environs 
of  the  capitacl  in  October  and  November ;  and  during  the  months 
of  December,  January,  and  February,  in  the  Delta.  It  is  most 
obstinate,  and  continues  the  longest,  in  the  neighbourhood  of  the 
confluence  of  the  waters.  In  Lower  Egypt  it  lasts  about  120  or 
130  days,  and  it  disappears  soonest  and  is  least  fatal  when  the 
rise  of  the  Nile  has  not  been  considerable.  Desolation  and  death 
accompany  it  wherever  it  passes.  The  Arabs  say  that  this  pest 
annually  destroys  16,000  sheep  in  Egypt,  and  that  its  victims 
usually  perish  on  the  twenty-fifth,  thirtieth,  thirty-fifth,  or  fortielh 
day  after  the  apparent  attack." 

Without  entering  into  further  particulars  of  the  ancient  history 
or  wide-spread  existence  of  rot — the  facts  we  have  narrated  being 
sufficient  for  our  purpose — we  pass  on  to  speak  of  its  various 
outbreaks  in  our  own  country. 

Periodic  Outbreaks. 

The  most  reliable  accounts  we  have  met  with  of  some  of  the 
early  devastations  from  this  disease  are  to  be  found  in  Ellin's 
ShepherdCs  Sure  Guide^  1749.  Speaking  of  '^  the  great  losses  that 
several  farmers  sustained  by  the  most  noted  sheep-rot  of  1735,'^ 
he  says,  ^^  A  farmer  living  in  the  vale  of  Aylesbury y  who  rented 
a  farm  of  165/.  a  year,  declared  to  me  he  had  lost  two  flocks  of 
his  folding  sheep  by  the  rot  between  May  1735  and  May  1736^ 
and  thus  came  io  great  poverty  indeed,  for  he  never  could  sur- 
mount the  loss  of  300  sheep  in  one  year. 

'^  Another  vale-iarmer,  living  at  Stutelyj  rotted  his  large  flock 
by  keeping  them  too  long  before  he  had  them  to  market,  and^ 
when  he  did,  the  sheep  were  so  lean  that  he  could  make  no  more 
than  &d.  apiece  of  diem,  and  at  this  price  he  sold  100  in 
Leighton  market  in  October  1735,  rather  than  drive  them  home 
again.  He  was  sure  they  would  die,  and,  dying  under  a  lean 
rot,  they  would  be  only  fit  for  dunging  the  ground  with ;  for  this 
rot  came  on  so  &ist,  and  was  so  severe  and  general  a  one,  that 
thousands  of  sheep  were  not  worth  offering  for  sale. 

'^  This  rot  of  sheep  and  lambs  was  the  most  general  one,  I 
believe,  that  has  happened  in  the  memory  of  man,  because  it 
rotted  those  deer,  sneep,  lambs,  hares,  and  coneys,  that  fed  on 
lands  where  rain-waters  were  retained  on  or  near  thb  surface  of 
the  earth  for  some  time ;  and  as  I  have  elsewhere  observed,  die 
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dead  bodies  of  rotten  sheep  were  so  numerous  in  roads,  lanes, 
and  fields,  that  their  carrion  stench  and  smell  proved  extremely 
offensive  to  the  neighbouring  parts  and  to  passant  travellers." 

Ellis  also  describes  another  visitation  in  1747,  depending  on 
a  wet  spring  which  succeeded  a  very  mild  winter.  The  rain,  he 
sajs,  began  to  fall  at  the  beginning  of  May,  and  continued  with 
bot  few  intermissions  throughout  the  mondi,  as  also  that  of  June 
and  part  of  July.  "  From  all  which,"  he  remarks,  "  I  would 
observe  to  my  reader  that  a  Midsummer  rot  ensued,  and  great 
numbers  of  vale-sheep  became  tainted  by  it,  as  did  many  also  in 
the  Middlesex  grounds." 

The  year  1766  witnessed  another  and  far  more  serious  outbreak 
than  that  of  '47.  It  is  thus  spoken  of  by  Mills  in  his  Treatise 
en  Cattle^  1776.  "Too  rainy  a  season  is  very  prejudicial  to 
sheep,  as  was  remarkably  experienced  all  over  Englatid  in  the 
summer  of  1766,  when  whole  flocks  perished  with  the  rot." 

The  next  visitation  in  the  order  of  time,  of  which  we  have  been 
able  to  collect  some  particulars,  is  mentioned  by  Dr.  E.  Harrison 
in  his  Inquiry  into  the  Rot  in  Sheep  and  other  Animals^  1804^ 
He  says  that  "  in  the  year  1792  the  country  was  uncommonly 
wet  from  the  great  quantities  of  rain  which  fell  in  the  summer 
months,  and  this  was  a  most  destructive  year  to  sheep,  and  other 
animals.  In  the  human  subject,  agues,  remittants,  and  bilious 
autumnal  fevers,  were  also  prevalent  in  many  places.  Graziers 
ioon  took  alarm  and  became  very  solicitous  about  their  flocks. 
A  breeder  of  rams  informed  me  that  to  save  his  finest  sheep  he 
pat  them  into  closes  which  during  an  occupation  of  40  years 
had  never  been  known  to  rot,  but  he  had  the  misfortune  to  lose 
them  all.  He  was  equally  surprised  to  find  that  other  pastures, 
which  had  frequently  produced  the  rot  were  this  season  free  from, 
it."  Harrison  adds,  that,  '^  upon  inquiry  I  found  that  the  sus- 
pected land  was  so  much  under  water  ibis  year  that  the  sheep 
were  obliged  to  wade  for  their  food ;  and  that  pastures  of  a 
higher,  and  consequently  of  a  dryer  layer,  were,  from  the  deluge 
<Kf  rain,  brought  into  a  moist  or  rotting  state." 

We  come  next  to  1809-10,  which  appears  likewise  to  have 
been  a  period  of  great  fatality  in  some  localities. 

Fairbaim,  who  writes  under  the  nom  de  plume  of  a  "  Lammer- 
muir  Farmer,"  states,  in  his  Treatise  on  the  Cheviot  and  Black- 
fiuxd  Sheep  J  that  in  1810  his  stock  consisted  of  2000  ewes,  hogs, 
and  dinmonts  [shearling  wethers],  out  of  which  he  lost  by  rot 
during  the  winter  and  spring  following  above  800.  He  also  says 
that  in  1816  and  '17  the  Lammermuir  farmers  suffered  in 'many 
i^espects  from  the  severity  of  the  seasons.  He  describes  1816  as 
heing  very  wet  and  cold,  but  comparatively  free  from  rot  in 
consequence  of  the  low  temperature  which  prevailed.     He  says, 

f2 
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however,  that  "  the  year  1817  was  again  very  wet,  rather  more 
so  than  the  preceding  one,  and  the  average  temperature  of  the 
season  was  several  degrees  higher  than  the  other,  which  produced 
a  very  abundant  growth  of  grass  in  the  months  of  September  and 
October,  the  ultimate  consequence  of  which  was  that  one  of  the 
greatest  fatalities  by  rot  followed  to  which  the  memory  of  man 
bears  evidence." 

The  year  1824  proved  likewise  a  very  destructive  one  in  wet  and 
undrained  districts.  Among  many  other  sufferers  at  that  time  was 
a  Mr.  J.  Cramp,  of  the  Isle  of  Thanet,  who  stated  in  his  evidence 
before  a  Committee  of  the  House  of  Lords,  which  sat  in  1833  to 
inquire  into  the  causes  of  the  depressed  state  of  agriculture,  that 
in  the  winter  of  1824  the  rot  swept  away  3000/.  worth  of  his 
sheep  in  less  than  three  months,  which  compelled  him  to  give 
up  his  farm. 

Notwithstanding  the  serious  losses  which  we  have  thus  been 
enabled  to  particularize,  perhaps  the  greatest  outbreak  that  ever 
occurred  in  this  country  took  place  in  1830-1.  It  is  supposed 
that  upwards  of  two  millions  of  sheep  perished  at  that  time. 
Evidence  of  this  immense  destruction  was  given  by  various 
witnesses  before  the  Committee  just  referred  to ;  and  it  was 
satisfactorily  ascertained  that  in  1833,  two  years  afterwards, 
**  there  were  5000  sheep  on  every  market-day  in  Smithfield  Icjss 
than  what  used  to  be  the  average  number,  and  20,000  less  than 
usual  at  Weyhill  Fair  ;"*  circumstances  which  may  assist  in  show- 
ing the  enormous  loss  which  had  been  sustained  by  the  country. 

From  1830   to   the   present   time  several   visitations,   which 

-were  more  or  less  severe,  took  place.     One  of  these  occurred 

in  1853-4,  when  many  thousands  of  sheep  were  swept  away, 

-and  not  only  in  undrained  districts,  but  also  in  others  of  a  more 

healthy  character.      Since  1830,  however,  no  outbreak  can   at 

all  be  compared  to  the  one  of  the  autumn  and  winter  of  I860. 

-Speaking   in   general   terms,  it  may   be   affirmed   that  all  the 

western  and  southern  counties  of  England,  together  with  several 

of  the  eastern  and  midland,  suffered  to  a  ruinous  extent.     As 

in  former  years,  so  in  this,  the  attacks  of  the  disease  were  due 

to  an  excess  and  long  continuance  of  wet  weather.     Eighteen 

hundred  and  sixty  will  be  long  remembered  by  agriculturists, 

not  only  as  producing  the  rot  among  sheep,  but  likewise  for  its 

baneful  effects  on  the  root  crops,  as  also  on  the  hay  and  com 

harvests. 

We  are  acquainted  with  several  instances,  in  our  own  imme- 
diate neighbourhood  on  the  verge  of  London,  where  the  losses 
of  sheep  amounted  from  600  to  700  in  a  flock.    These  sheep  were 


*  *  Sheep :  their  Breeds,  Management,  and  Diseases/  p.  445. 
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principally  Welsh  ewes,  whicli  had  heen  bought  at  the  latter 
part  of  the  summer  for  breeding  by  being  crossed  with  Leicester 
tops.  Some  persons  lost  nearly  all,  and  one  in  particular,  who 
buys  about  800  of  these  ewes  annually,  had  not  more  than 
40  or  50  which  escaped.  Tups,  wethers,  lamb-hogs,  and  half- 
hreeds,  alike  succumbed  to  the  inroads  of  the  affection.  A  similar 
&tality  attended  the  progress  of  the  disease  in  all  other  dis- 
tricts. In  many  parishes  in  Devonshire  where  we  investigated 
the  malady,  and  of  which  Bridgerule  may  be  taken  as  an  example, 
five-sixths  of  the  sheep  perished,  or  were  sold  for  a  few  shillings 
each  for  slaughtering,  to  the  detriment  of  the  health  of  the 
poorer  classes.*  In  the  instance  thus  particularised  the  losses 
occurred  among  the  stock  of  small  occupiers,  the  ill  consequences 
of  which  were  greatly  added  to  by  their  young  cattle  being  found 
to  be  afiected  with  flukes  to  such  an  extent  as  seriously  to  injure 
dieir  health  later  on  in  the  year. 

In  Sussex  and  in  several  parts  of  Surrey  the  fatality  was 
equally  great.  In  the  neighbourhood  of  Eastbourne  a  flock  of 
about  600  Southdown  ewes  of  great  value  was  completely  de-> 
itrojed.  Numerous  cases  of  this  kind  might  be  narrated,  but 
enough  has  been  said  to  show  not  only  the  extent  of  the  disease, 
but  that  sheep  of  every  description,  and  placed  under  different 
systems  of  management^  equally  succumbed.  It  is  much  to  be 
regretted  that  means  do  not  exist  whereby  the  total  loss  could 
be  ascertained.  People  are  left  in  doubt  as  to  the  amount  of  food 
of  which  they  were  deprived  in  one  year  by  this  disease  alone, 
and  of  the  dfforts  which  must  be  made  to  replace  the  losses. 
The  time,  we  predict,  cannot  be  far  distant  when  agriculturists 
will  be  convinced,  not  only  of  the  propriety  but  of  the  positive 
necessity  of  making  returns,  at  least  of  the  losses,  they  sustain 
among  dieir  cattle,  instead  of  simply  deploring  these  among  them- 
selves. Elsewhere  we  have  drawn  attention  to  this  important 
iobject,  upon  which  very  much  might  now  be  said,  if  it  were 
not  somewhat  unsuited  to  an  essay  of  this  kind. 

Nabies  given  to  the  Disease. 

Various  names,  which  are  more  or  less  expressive  of  certain 
conditional  states  of  the  system,  are  used  in  different  localities  to 
designate  this  affection.  The  one  which  is  more  generally 
applied  is  that  which  we  have  preferred  to  use  in  these  pages, 
namely,  ^*  rot"  It  is  not  difficult  to  see  that  this  term  has  had 
its  origin  in  the  evident  unsound  state  of  the  animal  during  life, 

*  The  Rev.  S.  N.  Kingdon,  the  resident  minister  at  Bridgemle,  reported  to  the 
author,  that  on  October  Ist,  I860,  492  sheep  were  existing  in  the  parish  as  the  joint 
property  of  several  small  farmers ;  and  that,  by  the  end  of  the  month,  410  of  them 
ud  either  died,  or  been  sold  at  a  price  very  little  above  the  value  of  their  skins. 
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and  in  the  fact  <rf  the  body  undergoing  quick  putrefacticoi  after 
death.  Rot,  howerer,  like  the  majori^  of  the  names  emplojed 
both  in  this  country  and  on  the  Continent,  fails  to  conrey  a  suffir 
ciendy  exact  knowledge  of  the  pathology  of  the  malady.  It  is 
by  no  means  easy  to  find  a  term  which  will  do  this,  and  which 
at  the  same  time  is  also  a  suitable  one  for  adoption  by  the 
public  in  general.  The  German  term  ^  egekeuche  "  is  certainly 
far  more  ezpresnye  than  many  others ;  but  even  this  does  not 
admit  of  a-  better  translation  than  the  fluke  disorder  or  infec- 
tion. French  yeterinary  surgeons  usually  designate  the  disease 
^^  cachexie  aqueuse^^'  which  points  to  the  dropsical  condition  of  the 
organism  of  the  animal  in  an  advanced  stage  of  the  malady, 
referable  to  a  bad  habit  of  body.  By  the  common  people  of 
France  it  is  often  called  ^^  patirriture^'^  rottenness ;  and  other  terms 
nearly  allied  to  this  are  also  similarly  employed. 

In  the  western  part  of  England,  and  particularly  in  Somersetshive, 
the  disease  is  known  as  *'  bane  ;"  the  probable  origin  of  the  name 
being  the  baneful  or  injurious  effects  which  attend  its  progress. 
In  Dorsetshire,  Devonshire,  and  Cornwall  it  is  called  ^*  coathe  "  or 
^^  coade^'^  which  would  seem  to  be  derived  directly  from  the  Anglo*> 
Saxon  term  "  co^e,"  "  ecfthe^^  or  "  codhe^^  signifjdng  a  sickly  or 
fainting  condition  ;*  and  may  have  been  originally  employed  to 
show  that  a  weak  or  debilitated  state  of  the  animal  csxists,  which 
renders  it  incapable  of  exertion  without  tiring  or  fainting. 

It  may  here  be  remarked  that  diere  are  several  diseases 
effecting  sheep  which  pass  by  the  common  term  ^^  rot,"  a  fact 
that  explains  why  various  opinions  are  entertained  with  regaid 
to  the  disease  by  different  observers.  These  persons  in  reality 
<»ften  describe  two  or  more  distinct  affections,  and  hence  they 
are  not  likely  to  agree  as  to  their  nature  or  cause.  We  occa^ 
Bionally  hear  such  terms  as  '^  water-rot "  and  '^fiuke-rot,"  which 
would  induce  a  belief  that  in  one  variety  of  the  disease  a  dropsical 
condition  of  the  body  existed,  and  that  in  the  other  certain 
entozoa,  coftimonly  designated  flukes,  are  located  in  a  particular 
part  of  the  organism.  We  desire,  however,  to  confine  the  term 
**  rot,"  if  it  is  still  to  be  used,  to  that  affection  in  which  flukes  are 
presept  in  the  biliary  ducts  of  the  liver,  setting  aside  entirely  every 
other  form  of  disease  that  has  been  designated  by  this  name. 

AssioNSD  Causes. 

There  are  few  affections  respecting  which  so  g^eat  a  diversity 

of  opinion  exists  with  regard  to  its  cause,  as  rot     All  kinds  of 

'  -"  *  — ,  -    - 

'  «  Bailey's  *  Universal  Etymological  Dictionary/  1773.  The  Hev.  R.  Forby,  in 
his  '  Vocabulary  of  East  Anglia/  ISao,  gives  *'  Cotbe,  «.  to  faint." 

Cothe,  pronounced  Cothee,  is  mi^h  used  in  Norfolk  to  express  that  a  person 
feels  sickly,  poorly,  or  fkint. 
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theories  have  been  put  forth  in  explanatioa  of  it,  many  of  whick 
hare  been  very  wide  of  the  truth.  8cientific  men  of  the  present 
day  may  even  be  said  to  differ  as  much  fmm  each  o&er  as  did 
mere  empirics  of  past  ages,  or  as  now  do  the  proprietors  them* 
selves  of  affected  animals.  Ere  long  we  hope  to  see  a  greater 
agreement  on  this  point ;  and  especially  are  we  encouraged  in 
this,  when  we  observe  that  many  investigators,  both  here  and  on 
die  Continent,  are  at  work  for  its  elucidation.  Before  giving  our 
own  views  of  this  important  question,  we  purpose,  for  the  benefit 
of  oar  readers,  to  glean  from  otfaen^  according  to  the  date  of 
their  writings. 

The  earliest  authors  on  cattle  diseases,  almost  without  an  . 
exception,  so  &e  as  our  researches  have  gone,  regard  the 
feeding  on  particular  plants  as  the  principal  cause  of  rot; 
Leonard  MaMsall,  ^^  chief  farrier  to  King  James,"  in  his  work. 
Tie  Geventment  of  Sheepe^  1587,  original  edition,  says : — "  It 
is  good  for  al  men  to  understand,  especially  shepheaids,  which 
things  do  hurt  or  rotte  sheepe,  whereby,  Aey  maie  avoide  the 
danger  the  better.  Ye  shal  understand  there  is  a  Grasse  or  weed 
called  Speare  Wort,  the  leaves  are  long  and  narrow  like  a  speare^ 
hard  and  thick,  the  steales  hollow,  growing  a  foote  or  more  high^ 
with  a  yellow  flonre,  which  is  oomonly  in  wet  places,  and  there 
wil  it  grow  most^  or  where  water  have  stood  in  the  winter. 
There  is  also  another  weed  called  Peniwort  or  Penie-grass ;  it 
wil  commonly  grow  in  moist  and  marrish  grounds,  and  it  gioweth 
kw  by  the  ground,  and  hath  a  leafe  on  both  sides  of  the  stalke 
like  unto  a  penie,  thick  and  round,  and  without  floure,  yet  some 
doe  saie  it  beareth  a  yealow  floure,  which  will  (as  ihey  say) 
kil  sheepe  if  they  eat  it  Alsoe  all  manner  of  Grasse  that  laixi- 
fioods  doe  overrun  before  a  raine  is  not  good  for  sheepe." 

Gervaae  Markham,  in  his  Cheape  and  Chad  Husbandnfj  1614, 
sepeats  Mascall's  remarks,  and  adds,  that  '^  knot-grasse  is  not 
good,  nor  meldewd  grasse;"  and  also  that  'Hhere  bee  little 
white  snailes  which  a  sheep  will  licke  up,  and  they  will  soon  rot 
him."  He  likewise  speaks  of  the  necessity  of  keeping  sheep 
from  off  low  and  motst  grounds,  ^'  untill  the  sunne  be  risen,  and 
that  his  beames  beginne  to  draw  the  dewe  from  the  earth."  In 
snodier  place  he  comments  on  the  propriety  of  chasing  the  sheep 
iqp  and  down  the  pasture,  because  ^this  chasing,  first,  beateth 
away  mill-dewes  and  all  other  dewes  *fin>m  the  earth,  as  also  the 
webbes,  kelles,  and  flakes,  which  lying  on  the  earth,  and  a  sheep 
licking  up^  doe  breed  rottenesse." 

Crawshey,  author  of  The  Cowatryrnans  Instructor^  1636,  says, 
that  sheep  get  the  rot  "  by  feeding  upon  ketlocks  or  other  such 
weeds,  growing  in  fallow  fields ;  or  by  feeding  upon  short  grasse, 
on  leighes  or  land**ends  where  many  worme  sprouts  be,  which  the 
sheepe  feeding  upon  that  grasse  doe  licke  up ;  also  the  gravell 
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wrought  up  by  the  worme,  and  mo$t  of  all  the  slime  that  is  left 
by  the  wormes  ingendering,  which  is  a  great  cause  of  rottenesse." 
He  further  adds,  that  '^  others  get  it  by  feeding  upon  low 
levell  ground,  where,  when  a  sudden  raine  cometh,  the  water 
standetibi  and  cannot  get  readily  away,  and  the  sheepe  that  con^ 
tinually  useth  that  ground  will  slop  much  water  with  the  grasse, 
which  if  the  weather  be  cold  will  doe  them  hurt,  but  not  so  much 
as  if  it  be  warm :  many  shepheards  say,  that  if  the  weather  be 
hot,  their  sheepe  will  take  the  rot  in  four  and  twenty  hours, 
therefore  carefull  shepheards,  as  soone  as  they  see  the  ground  wet 
and  the  day  hot,  will  remove  them  with  all  speede  into  higher 
grounds,  for  a  space,  till  the  water  be  dryed  away." 

^^A.  S.,"  the  anonymous  author  of  2^  Husbandman  8  In-- 
drudor,  1697,  remarks,  that  '^  in  moist  years  sheep  are  subject  to 
the  rot,  where  in  dry  years  they  are  exempted  from  it,  and  that 
not  only  from  the  moisture,  for  then  would  sheep  rot  in  all  moist 
grounds,  but  there  is  a  certain  putrefaction  in  the  air,  grass, 
or  herb,  or  all  of  them,  that  cause  it" 

Bradley,  a  distinguished  Professor  of  Botany  in  the  Universi^ 
of  Cambridge,  in  his  Gentleman  and  Farmer* s  Guides  1729,  after 
repeating  most  of  the  preceding  statements,  goes  on  to  extend 
the  observations  of  Gervase  Markham  respecting  snails  and  slug^ 
and  remarks  that  *'  in  some  pastures  there  are  great  numbers  of  white 
snails  and  slugs,  which  while  they  are  small  the  sheep  take  in  with 
the  grass,  and  are  distempered  by  them.  The  snails  and  slugs 
breed  about  April  and  August,  or  September,  so  that  at  the  times 
when  they  are  smallest  the  sheep  are  in  most  danger  from  them. 
They  breed  for  the  most  part  in  damp  and  shady  grounds,  and 
retire  from  their  feed  (upon  the  grass  or  other  herbs)  to  their 
places  of  shelter  about  nine  or  ten  in  the  morning,  if  the  sun 
shine  strong ;  but  in  wet  weather  they  remain  upon  the  grass  con- 
stantly, so  that  sheep  should  not  be  turned  into  such  pastures  but 
in  fair  weather,  or  after  the  dew  is  off  the  grass ;  for  when  there 
is  no  dew  or  other  wet  upon  the  grass,  the  snail  or  slug  cannot 
feed,  and  therefore  is  never  abroad  in  the  dry  part  of  the  day ;  so 
that  in  dry  weather  sheep  are  not  in  danger  of  the  rot  by  these 
creatures." 

Ellis,  in  the  work  previously  alluded  to  (1749),  dwells  particu- 
larly on  the  rotting  of  sheep  by  their  being  pastured  in  meadows  in 
which  swampy  places  exist,' and  also  in  such  as  have  a  clay  subsoil, 
rendering  the  sur&ce  retentive  of  moisture.  He  speaks  likewise 
of  the  injurious  effects  of  the  animals  eating  ''  rank,  flashy  grass," 
and  a  certain  weed  called  ^'  bean-weed,  which  grows  in  the  mossy 
grounds  of  vales."  He  asserts  that  '^  sheep  do  not  take  the  rot 
even  when  land  is  flooded,  but  they  take  the  cause  of  it  after  the 
waters  are  abated ;  for,  as  the  sheep  by  this  means  have  been  kept 
off  the  grass  for  some  time,  when  diey  come  on  it  they  meet  with  a 
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sUme  and  dirt  on  it,  which  brings  them  under  the  rot ;  for  nothing 
rots  a  sheep  or  any  other  creature  more  than  such  slime  and  dirt" 

Ellis  is  more  distinct  in  his  statements  about  the  injurious 
^ects  of  "  plaise-worms" — flukes  {see Jiff.  2.^ — in  the  liver,  than  any 
English  author  prior  to  his  time  whose  writings  we  have  perused. 
He  narrates  a  case  of  a  very  large  number  of  these  entozoa  being 
foond  in  the  liver,  and,  after  describing  their  size  and  other  pecu- 
liarities, proceeds  to  give  the  following  hypothesis  of  their  pro- 
duction : — **  These  destructive  worms  are,  I  suppose,  bred  by  the 
corruption  of  blood,  for  the  blood  must  be  first  vitiated  by  the 
sheep  s  feeding  on  imwholesome  grass  or  weeds,  or  by  poverty  or 
otherwise,  firom  whence  are  bred  the  seeds  or  e^s  of  plaise- 
worms,  which,  circulating  with  the  blood,  make  their  nest  or 
lodgment  in  the  fountain;  that  is  to  say,  in  the  liver  of  the 
beast,  where,  if  they  cannot  be  killed,  they  will  eat  till  they  kill 
the  sheep." 

It  will  be  imnecessary  in  this  place  to  combat  Ellis's  views, of 
fortuitous  generation,  or  to  expose  his  errors  of  physiology,  our 
object  being  rather  to  show  that  a  distinct  opinion  existed  in  his 
time,  that  rot  was  caused  from  flukes  in  the  biliary  ducts. 

Passing  by  several  authors  of  minor  importance,-  whose  works 
contain  nothing  original  on  this  subject,  we  come  in  the  next 
place  to  the  celebrated  Bakewell,  of  whom  it  is  said  that  he  often 
produced  the  rot  at  will  in  his  sheep,  to  prevent  any  attempt  being 
made  to  use  them  for  breeding  purposes  subsequently  to  their  sale. 
We  find  the  authority  for  this  statement,  as  well  as  an  account  of 
Bakewell's  opinion  of  the  cause  of  the  disease,  in  Arthur  Young's 
Farmers  Tour  in  the  East  of  England^  vol.  i. 

Young  thus  writes : — **  Buslative  to  the  rot  in  sheep,  Mr.  Bake- 
well  has  attended  to  it  more  than  most  men  in  England.  He  is  ex- 
tremely clear,  from  long  attention,  that  this  disorder  is  owing 
solely  to  floods — ^never  to  land  being  wet  only  from  rains  which 
do  iMtflow^  nor  from  springs  that  rise.  He  conjectures  that  the 
young  g^ass,  which  springs  in  consequence  of  a  flood,  is  of  so 
flashy  a  nature  that  it  occasions  this  common  complaint.  But, 
whedier  this  idea  is  just  or  not,  still  he  is  clear  in  his  facts,  that 
floods  (in  whatever  manner  they  act^  are  the  cause. 

"  Perhaps  the  most  curious  experiment  ever  made  in  the  rot  of 
ihera,  is  what  he  has  frequently  practised.  When  particular  parcels 
of  his  best-bred  sheep  are  past  service,  he  fats  them  for  the  butcher  ; 
and,  to  be  sure  that  they  shall.be  killed,  and  not  go  into  other  hands, 
he  rots  them  before  he  sells,  which,  from  long  experience,  he  can  do 
at  pleasure.  It  is  only  to  flow  a  pasture  or  meadow  in  summer, 
and  it  invariably  rots  all  the  sheep  that  feed  on  it  the  following 
autumn.  After  the  middle  of  May,  water  flowing  over  land  is 
certain  to  cause  rot,  whatever  be  the  soil. 

*•  He  has  acted  thus  with  several  of  his  fields,  which,  without 
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that  management,  would  never  affect  a  sheep  in  the  least;  the 
water  may  flow  with  impunity  all  winter,  and  even  to  the  end 
of  April,  but  after  that  the  above  effect  is  sure  to  take  place. 
Springs  he  asserts  to  be  no  cause  of  rotting,  nor  yet  the  grass 
which  rises  in  consequence,  unless  theyj^Zm*  Nor  is  it  ever 
owing  to  the  ground  being  very  wet  from  heavy  lains^  unless 
the  water /Z9to«.  This  theory  of  the  rot"  (adds  Young),  ^'upon 
the  whole,  appears  satisfactory  ;  and  that  part  of  it  which  is  the 
certain  result  of  experience,  cannot  be  doubted." 

The  next  author  in  the  order  of  date  (1804)  wUose  opinions 
we  shall  notice  with  reference  to  the  cause  of  rot  is  Dr.  Harrison* 
We  have  already  had  occasion  to  quote  from  his  writings  rei^iect- 
ing  an  outbreak  of  this  disease  in  1792. 

Under  the  head  of  Cauus  of  rot,  he  says^  ^'  the  disorder  has 
been  imputed — 

"  1st  To  a  vitiated  dew. 

"2ndly.  To  a  gruft,  which  adheres  to  the  grass  after  wet 
weather,  in  the  overflowing  of  running  water. 

*'  3rdly.  To  the  luxuriant  and  quick  growth  of  plants  in  hot, 
moist  seasons. 

**  4thly.  To  grazing  upon  certain  herbs ;  of  which  the  Butter- 
Wort  {Pinguicula  vulgaris)^  White-rot  {Hydrocotyle  vul- 
garis). Round-leaved  Sundew  {Drosera  rotundifolia),  and 
the  Long-leaved  Sundew  {Drosera  hngifolia)  have  been 
chiefly  suspected. 

^'5thly.  To    Fasiols  hepaticae — ^flukes,    or   their   ova — being 
introduced  into  the  stomachs  of  animals  by  feeding  on 
swampy  and  low  grounds  in  moist  weather. 
•  **  6thly.  It  is  ascribed  by  Daubenton  to  poor  diet  and  drinking 
too  much  water. 

**  Tthly.  It  seems  to  be  occasioned  by  poisonous  efiluvia,  which 
under  certain  circumstances  are  emitted  from  marshy 
soils." 

Dr.  Harrison  advances  arguments  against  all  these  suppositions 
with  a  view  to  refute  them  with  liie  exception  of  the  last,  which 
he  endeavours  to  prove  is  the  true  and  only  cause.  Speaking  of 
tilie  influence  of  the  sun's  rays  on  swampy  ground,  he  remarks, 
^  evaporation  is  copiously  performed,  and  probably  some  of  the 
water  is  decomposed,  so  as  to  generate  in  combination  with  other 
substances  the  poisonous  effluvia,  called  miasmata  paludum,  which 
occasion  the  rot  in  smimals."  In  another  place  he  remarks,  ^^  bx 
my  own  part  I  have  declared  for  several  years  in  various  com- 
panics  that  marsh  miasmata  are  the  cause  of  both  agues  and 
rot" 

Hereafter  we  shall  offer  some  remarks  on  this  opinion  of 
Harrison's,  especially  as  we  find  it  adopted  by  modem  authorities 
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OD  the  diseases  of  sheep.  In  the  mean  time,  we  give  the  views  of 
some  odier  writers. 

Hogg — ^The  Ettrick  Shepherd — observes  in  The  Shepherd's 
Guide  J  1807,  that  '*  it  is  a  curious  circumstance  that  of  all  other 
diseases  of  sheep,  the  greatest  variety  of  opinions  prevail  with 
respect  to  the  real  cause  of  this,  and  amongst  such  a  number  it 
may  reasonably  be  suspected  that  it  is  very  difficult  to  alight 
upon  the  right  one  ;  but  I  have  stuck  to  a  theory  laid  down  by  a 
few  of  the  most  sensible  men  on  the  Duke  of  Buccleuch's  estates, 
who  have  had  abundance  of  experience  that  way,  and  which 
seems  to  account  at  once  for  all  the  different  opinions.  Yea, 
I  hope  to  make  it  appear  that  all  the  various  causes  assigned 
for  die  rot  only  serve  more  fully  to  prove  this  the  real  and 
ultimate  one.  But,  not  to  keep  the  reader  in  suspense,  I  hold  it 
as  an  incontrovertible  fact  that  a  sudden  fall  in  condition  is  the 
sole  cause  of  rot." 

Sir  George  Steuart  Mackenzie  in  his  Treatise  on  the  Diseases 
<md  Management  of  Sheqp^  1809,  combats  the  Ettrick  Shepherd's 
(pinion,  and  asserts  that ''  all  the  species  of  rot  may  be  reduced 
to  one,  and  all  the  symptoms  may  he  referred  to  uiw)hoksome  food^^ 
He  says  that  '^  Mr.  James  Hogg  and  others  assert  that  the  rot  is 
caused  by  'a  sudden  fall  in  condition.'  As  these  gentlemen 
do  not  mention  what  in  their  opinicm  occasions  the  fall,,  we  may 
safely  presume  that  it  is  not  meant  to  ascribe  it  to  any  other 
cause  than  hunger.  But  hunger  is  not  properly  a  disease,  and 
its  effects  on  the  animal  economy  are  very  different  from  rot, 
whether  the  privation  of  food  be  sudden  or  gradual.  Besides, 
we  often  hear  of  sheep  having  been  buried  in  snow  for  weeks 
together,  a  situation  in  which  they  must  be  subjected  to  a  fa^. 
in  condition  for  want  of  food;  but  we  never  hear  of  sheep 
which  have  been  so  buried  becoming  rotten.  This  of  itself 
is  sufficient  to  overset  Mr.  Hogg's  theory,  notwitlistanding  that 
it  is  announced  with  an  unusual  degree  of  confidence.  We 
leam  from  Mr.  Hogg,  himself,  that  sheep  die  of  the  rot  while  in 
food  condition  and  even  when  very  fat,  and  the  whole  account 
he  gives  of  this  disease  seems  to  contradict  his  ideas  respecting 
the  cause  of  it.  A  sudden  fall  in  condition  may  accompany  the 
disease  without  having  induced  it.  A  sheep  may  continue  to 
fill  its  belly  ami  yet  &11  off  It  is  the  cause  of  the  transition 
(lom  fatness  to  leanness,  and  not  the  transition  itself,  that  ought 
to  be  looked  to^  If  that  cause  be  hunger,  rot  will  not  be  the 
consequence^  but  the  usual  effects  of  starvation  will  follow." 

Fairbaim,  the  ^'Lammermuir  Farmer,"  likewise  combats 
Hogg's  opinion  at  considerable  length,  and  among  other  things 
he  remarks  that  ^^  in  no  case  that  has  hitherto  come  under  my 
observation  has  '  a  sudden  fall  in  condition '  in  the  smallest  degree 
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contributed  to  bring  on  this  mortal  ravager ;  nay,  in  many  cases 
with  which  I  have  been  most  intimately  acquainted,  it  could 
neither  be  traced  with  the  strictest  scrutiny  to  this  source,  nor 
did  this  follow  even  as  the  consequence  of  the  disease." 

D.  Price,  in  his  System  of  Sheep-grazing  as  practised  in  Bcmney 
Marshy  1809,  coincides  in  opinion  witn  J.  Lawrence,  a  well- 
known  and  contemporary  writer  on  the  diseases  of  cattle,  that  the 
affection  is  due  to  debility  produced  by  excess  of  moisture  in 
**  either  the  earthy  air^  or  food :"  while  R.  Parkinson,  author  of  A 
Treatise  on  Live  Stocky  1810,  favours  the  theory  of  flukes  being  the 
cause ;  but,  like  those  who  preceded  him,  gives  no  satisfactory 
account  of  their  existence  within  the  biliary  ducts. 

The  ^*  Lammermuir  Farmer,''  in  his  Ti^atise  on  Sheep^  1823, 
previously  quoted,  considers  the  pasturing  of  sheep  during  the 
autumnal  part  of  the  year  on  meadows,  where  from  the  combined 
influences  of  warmth  and  moisture  a  superabundance  of  grass 
exists,  as  the  cause  of  rot,  and  remarks  that,  **  if  any  person  can 
come  forward  and  prove  that  it  is  not  so  caused,  I  snail  freely 
grant  that,  with  our  present  knowledge,  the  true  cause  still  lies 
hid  in  the  dark  recesses  of  nature.'' 

He  also  makes  some  observations  with  reference  to  the 
existence  of  flukes  in  the  liver,  which  we  transcribe,  as  thereby 
we  have  a  distinct  proof  that  the  malady  which  he  considers 
to  be  produced  by  luxuriant  autumnal  grasses  is  none  other 
than  the  true  rot*  He  says,  '*It  is  a  curious  and  important 
fact  that  fluke-worms  are  found  in  the  livers  of  all  rotten  sheep, 
and  I  have  no  doubt  of  these  insects  being  the  immediate 
cause  of  death,  but  how  they  come  there  has  never  yet  been 
properly  accounted  for."  He  enters  next  on  a  dissertation  as  to  the 
probable  origin  of  the  fluke,  and  concludes  by  remarking,  *^  but  in 
whatever  way  these  worms  are  produced  the  fact  is  unquestion- 
able that  they  are  always  swarming  in  the  liver  of  every  rotten 
sheep  ;  and  in  proportion  as  a  sheep  is  far  gone  in  the  disease  the 
more  numerous  do  they  become ;  most  certainly  the  two  have 
.  some  connection  with  one  another,  and  that  no  small  one,  but 
whether  they  are  the  cause  or  the  consequence  of  the  rot  remains 
yet  to  be  determined." 

Davy,  in  his  essay  read  before  the  Bath  and  West  of  England 
Society,  entitled  Observations  on  the  Disease  which  has  lately  heen/o 
destructive  to  Sheep^  called  Bane  or  Coath^  1830,  does  little  more 
than  reiterate  the  statements  of  others  with  regard  to  the  causes, 
but  dwells  chiefly  on  enormous  losses  which  were  sustained 
during  the  year,  and  on  the  nature  and  prevention  of  the  malady. 
His  views  of  the  pathology  of  .rot  will  be  hereafter  referred  to, 
as  we  find  that  to  a  very  great  extent  they  were  adopted  by 
authors  of  repute  who  wrote  subsequently  to  his  time. 
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To  show  that  up  to  this  period  little  more  was  known  on  the 
Continent  with  reference  to  the  subject  than  among  ourselves, 
we  may  here  state  that  MM.  Hamont  and  Fischer,  whose  in- 
restigations  have  been  previously  referred  to  {page  66),  affirm  that 
'*  all  the  veterinary  surgeons  of  Europe  agree  with  regard  to  the 
exciting  causes  of  rot  Chabert,  Dupuy,  Hurtrel  D'Arboval, 
&c.,  describe  its  prevalence  in  low  situations ;  the  feeding  on 
marshy  plants,  as  the  di£ferent  species  of  ranunculus,  or  plants 
which  grow  in  or  under  water ;  the  drinking  of  stagnant  waters 
filled  with  insects,  or  where  the  fluke- worm  and  the  leech  abound  ; 
the  infected  air  of  the  sheepcote,  and  the  sudden  change  from 
dry  to  green  food."  MM.  Hamont  and  Fischer,  however,  com- 
bat most  of  these  opinions,  and  conclude  by  asking  *^  whether  the 
Tot  may  not  be  an  essential  disease,  dependent  on  a  primitive 
alteration  of  the  blood,  due  to  watery  food  ?  " 

The  Arabs,  they  state,  attribute  lliis  disease  to  the  sheep  feed- 
ing on  a  tender  rushy  grass,  which  they  call  di/sse : — 

"  As  soon  as  the  waters  of  the  Nile  begin  to  subside,  the  i)astures  are  covered 
with  dysse.  'Vhe  sheep  are  exceedingly  fond  of  it,  and  they  are  permitted  to 
feed  on  it  all  day  long,  their  feet  being  buried  in  the  mud ;  and,  as  we  have 
already  said,  for  many  months  they  have  no  other  aliment.  In  the  course  of 
a  very  little  time  they  begin  to  get  fat,  when,  if  possible,  they  are  sold.  Their 
flesh  is  then  exceedingly  delicate ;  but  soon  after  this  the  disease  begins  to 
appear,  and  the  mortality  commences. 

**  In  the  neighbourhood  of  Abon-Zabel  there  is  a  vast  tract  of  low  land 
which  the  Nile  overflows  for  two  months.  When  the  waters  retire,  it  is  found 
to  he  covered  with  these  rushes.  The  neighbouring  inhabitants  hasten  to  drive 
their  flocks  thither,  and  they  leave  them  on  the  marsh  from  the  rising  to  the 
setting  sun.  Every  year  tne  rot  carries  off  numerous  victims ;  but  it  is  a 
matter  of  general  remark,  that  this  disease  is  more  frequent  and  fatal  when 
the  sheep  are  first  turned  on  the  newly-recovered  pasture,  than  afterwards 
when  the  groimd  has  become  dried  and  the  rushy  grass  harder.*' 

We  come  now  to  a  theory  of  the  cause,  which  ought  not  to  be 
too  hastily  rejected.  It  is  founded  on  a  knowledge  of  the  man- 
ner in  which  many  entozoic  worms  are  propagated,  namelyy 
directly  by  ova,  which  produce  young  worms  precisely  like  the 
parent  Long  prior,  however,  to  the  period  we  are  now  alluding 
to— 1836 — it  was  well  known  to  scientific  inquirers  that  the 
liver-fluke  was  an  oviparous  creature,  and  that  it  deposited 
an  enormous  number  of  ^gs  {see  jig,  9)  within  the  biliary 
dncts.  It  had  also  by  some  practical  writers  on  the  diseases  of 
sheep  been  stated  that  flukes  might  originate  from  the  eggs  of 
*'  9cme  insects "  which  had  been  deposited  on  the  herbage,  par- 
ticularly of  wet  soils.  Others,  however,  far  better  informed  on 
natural  history,  suggested  that  the  existence  of  the  fluke  in  the 
liver  was  probably  due  to  the  ova  of  the  parasite  being  con- 
veyed into  the  digestive  organs  of  the  sheep  while,  feeding  on 
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particular  grounds.  The  extensive  promulgation  of  the  latter 
opinion  is  chiefly  due  to  the  labours  of  Mr.  E.  King,  who  pub- 
lished some  papers  on  the  subject,  both  in  the  ^  Scotch  Quarterly 
Journal  of  Agriculture '  and  also  in  the  *  Agricultural  Magazine/ 
We  have  been  unable  to  learn  whether  Mr.  King,  who  seems  to 
have  resided  in  Oxfordshire,  but  who  wrote  from  the  "  Steam- 
carriage  Station,  Hammersmith,"  had  received  a  medical  educa- 
tion or  not ;  nevertheless  he  writes  like  a  person  well  informed  on 
the  structure  and  functions  of  the  animal  frame,  as  also  on  natural 
history  in  general.  We  give  the  following  quotations  from  his 
writings : — 

**  Flukes'  eggs  float  in  the  gall,  and  go  with  it  out  of  the  gall-bladder  into 
the  intestine.  Here  they  commingle  abundantly  with  the  contents  of  the 
intestines;  and  if  the  sheep  be  very  full  of  flukes,  the  eggs  so  abound  in  the 
contents  of  the  intestines  that  the  smallest  portion  of  a  sheep's  droppings 
taken  up  upon  the  point  of  a  penknife  and  placed  upon  the  object-glass  of  a 
microscope  and  wetted  with  a  drop  of  spring  water  will  show  several  of  them. 
A  buyer  of  sheep  for  stores,  if  he  can  find  one  fluke's  egg  by  this  mode  of  exa- 
mination, would  do  well  to  decline  purchasing  such  sheep. 

'*  Hasty  rain  liberates  flukes'  eggs  from  sheep's  droppings,  and  splashes  them 
round  about  upon  the  circumjacent  herbage ;  but  healthy  sheep,  protected  by 
their  nose,  are  in  little  danger  here  of  swallowing  these  eggs.  The  next 
shower,  or  perhaps  the  fag-end  of  the  shower  which  liberates  the  eggs  from  the 
sheep's  droppings,  carries  the  eggs  down  to  the  earth  or  into  the  crowns  of 
grass  plants.  If  the  soil  be  sandy  or  from  any  cause  porous,  the  water  soaks 
into  the  earth  and  leaves  the  flukes'  eggs  upon  the  suiiace,  where  they  perish 
either  by  frost  or  desiccation.    Such  ground  is  therefore  called  wund  land. 

"  If,  on  the  contrary,  the  soil  be  very  compact  and  clayey,  so  that  the  rain- 
water cannot  soak  into  the  earth,  it  draws  ofi"  upon  the  surface,  floating  with 
it  the  flukes'  eggs  iuto  the  furrows,  the  ditches,  the  bro^s,  &c.,  and  the  flukes' 
eggs  go  wherever  the  flood-water  goes.  These  eggs  are  so  nearly  of  the  some 
specific  gravity  as  water  that  the  least  motion  of  uie  water  keeps  them  moving ; 
but  they  will  settle  to  the  bottom  gradually  wherever  water  is  perfectly  at 
rest.  Wherever  flood-water,  carrying  lots  of  flukes'  eggs,  finds  perfect  rest, 
there  these  eggs  «will  settle  ;  and  many  of  them  settle  into  holes,  where,  after 
the  water  has  drawn  away,  they  will  perish  in  time  by  frost  or  desiccation, 
and  then  the  meadow  becomes  safe  pasturage  for  sheep ;  but  for  a  long  time 
whilst  they  are  moist,  and  for  a  short  time  after  they  are  dry,  these  eggs  retain 
their  vitality.  The  period  at  which  their  vitality  becomes  extinct  I  have  been 
imable  to  ascertain. 

"  This  is,  however,  a  point  of  considerable  importance  to  flock-owners  to 
enable  them  to  judge  with  some  precision  when  they  may  safely  venture  to 
depasture  meadows  subject  to  floods.  If  attention  be  directed  to  this  pointy 
accidental  occurrences  and  casual  observation  may  elicit  facts  which  will 
throw  light  upon  the  subject." 

This  theory  of  the  introduction  of  the  ova  of  flukes  leading  to  the 
existence  of  the  entozoa  in  the  bile-ducts  would  certainly  appear 
at  first  sight  to  have  a  good  foundation ;  but  it  has  been  fully 
ascertained  that  it  also  fails  to  account  for  sheep  becoming  rotten. 

Some  ten  years  ago  we  put  this  to  the  test  of  direct  experi- 
ment    W^  collected  a  far  greater  number  of  eggs,  fresh  from 
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the  billarj  ducts  and  intestines,  and  therefore  in  their  perfected 
condition,  than  we  can  conceive  it  would  be  possible  for  a  sheep 
to  obtain  during  a  summer's  grazing,  and  exhibited  them  to  an 
animal,  using  a  little  water  as  a  vehicle.  The  quantity  was  not 
less  than  a  teaspoonful ;  and  as  it  is  often  impossible  to  count  the 
number  of  ova  in  the  field  of  the  microscope,  which  may  be 
contained  in  a  drop  or  two  of  water,  we  can  scarcely  imagine  the 
hundreds  of  thousands  which  were  thus  given  to  the  animal. 
The  sheep  was  kept  six  months  before  being  destroyed,  and,  on 
examining  its  liver  and  other  organs,  not  a  single  fluke  wasfoujid. 
This  negative  result  was  exceedingly  valuable,  and  it  fully 
confirms  similar  experiments  which  have  been  carried  out  in 
Germany  and  elsewhere. 

Gerlach,  who  is  connected  with  the  Berlin  School  of  Veteri- 
nary Medicine,  has  had  recourse  to  experiments  of  the  same 
lund,  and  invariably  with  the  like  result ;  thus  showing  that  the 
era  of  the  fluke  when  introduced  into  the  digestive  system  of  the 
sheep,  will  not  develop  into  or  generate  flukes.  It  may  be  said 
that  we  have  almost  a  continuous  illustration  of  the  fact  in  the 
enormous  quantities  of  fluke  eggs  which  enter  the  stomach  and 
intestines  of  dogs  belonging  to  butchers,  farmers,  and  others,  firom 
eating  the  livers  of  rotten  sheep.  These  animals  suffer  no  ill 
effects  therefrom,  and  we  have  never  met  with  the  entozoon  in 
the  biliary  ducts  of  the  dog,  although  our  opportunities  have 
not  been  a  few  in  making  autopsies  of  this  animal.  No  doubt 
many  persons  will  object  to  this  illustration,  on  the  ground  that 
the  dog  is  a  carnivorous  creature,  and  therefore  animal  products 
of  this  or  any  similar  description  would  be  quickly  digested  in 
his  stomach.  We  admit  the  force  of  the  objection  ;  but  we  may 
reply,  that  flukes  have  frequently  been  found  in  some  of  the 
camivora,  both  wild  and  domesticated,  and  also  in  the  pig,  who 
is,  it  is  true,  omnivorous,  but  whose  digestive  powers  are  not- 
withstanding little  inferior,  if  any,  to  those  of  the  camivora.  The 
entozoon  has  likewise  been  occasionally  met  with  in  man,  another 
of  the  omnivora.  It  may  be  affirmed,  therefore,  that  all  these 
theories  have  been  more  or  less  at  fault,  and  that  it  is  only 
within,  comparatively  speaking,  a  very  short  space  of  time  th^t 
we  have  approximated  to  anything  like  a  correct  explanation  of 
the  cause  of  rot. 

The  year  1837  witnessed  the  publication  of  the  best  work  ex- 
tant on  the  diseases  of  sheep,  firom  the  pen  of  the  late  Mr.  Youatt, 
entitled,  Sheep;  their  Breeds^  Management^  and  Diseases,  It 
contains  a  lengthy  article  on  rot,  in  which  Mr.  Youatt  not  only 
gives  his  own  experience,  but  culls  from  nearly  all  those  who 
had  written  upon  the  subject  He  comes  to  the  conclusion  that 
the  disease  is  due  to  the  inhalation  of  miasm,  and  hence  that  it 
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shows  itself  more  particularly  during  the  summer  months,  though 
in  its  progress  the  disease  is  carried  over  to  the  autumn,  through 
the  winter,  and  even  into  the  next  year. 

His  words  are,  that  ^'  floods  in  the  latter  part  of  the  summer 
are  generally  precursors  of  considerable  destruction  from  rot 
The  meadows  when  the  water  clears  away  must  be  in  the  highest 
degree  dangerous.  The  grass  at  this  time  had  begun  to  die,  the 
outer  leaves  and  some  of  the  stalks  were  perishing ;  they  wanted 
only  the  agency  of  heat  and  moisture  to  run  into  perfect  decom- 
position. The  rain  comes,  and  with  it  the  summer's  heat,  and 
the  decomposition  is  rapid,  and  the  extrication  of  poisonous 
gases  profuse." 

Again,  '*  The  nature  of  the  herbage  and  the  character  of  the 
plants  which  the  soil  produces  have  nothing  to  do  with  the 
•development  of  the  rot.  It  is  caused  simply  by  the  extrication 
of  certain  gases  or  miasmata  during  the  decomposition  of  vege- 
table matter,  under  the  united  influence  of  moisture  and  air." 

It  is,  however,  not  a  little  singular  that  Mr.  Youatt,  in  stating 
facts  with  reference  to  the  disease,  should  name  one  which 
positively  contradicts  his  theory  with  regard  to  miasm ;  and 
he  appears  to  have  done  so  without  noticing  it  at  the  time. 
The  fact  to  which  we  allude  is  thus  given : — "  A  farmer,  in 
addition  to  other  land,  had  a  dry,  hilly  sheep-pasture,  which  he 
stocked  rather  hard.  In  a  hollow  place  of  that  pasture  was  a 
swampy  pond,  which  was  preserved  for  the  sake  of  supplying 
the  wheel  of  the  thrashing-machine.  The  farmer,  notwith- 
standing the  dry  and  favourable  nature  of  his  sheep-pasture,  had 
occasional  losses  from  rot  in  his  flock.  He  fenced  in  the  pond, 
and  prevented  the  sheep  from  having  access  to  the  swampy 
border  that  surrounded  it,  and  the  rot  entirely  ceased." 

The  circumstance  of  the  cessation  of  the  disease  at  once  nega- 
tives the  idea  propounded  with  regard  to  miasm.  If  the  pond 
had  been  thoroughly  drained,  the  water  being  thereby  entirely 
removed,  and  the  character  ojf  the  soil  improved,  we  can  under- 
stand that  miasmatic  vapours  would  have  ceased  to  arise  from  it ; 
but  the  pond  still  remaining  as  a  pond,  with  its  swampy  border, 
miasmatic  matter  would  spring  therefrom  just  as  much  when  it 
was  enclosed  with  an  ordinary  fence  as  when  it  was  open. 

The  theory  of  miasmata  being  the  cause  of  rot  has  already  been 
shown  to  have  originated  with  Dr.  Harrison  in  1804,  aldiough 
long  antecedent  to  his  time  the  injurious  effects  of  '^  bad  air  "  had 
been  vaguely  alluded  to.  We  may  further  remark  that  the  mias- 
matic theory  was  revived  by  Davy  in  his  essay  on  '  Bane,'  pub- 
lished just  before  the  writings  of  Youatt. 

D.  Price,  previously  quoted  from,  rightly  observes  that  "  many 
objections  might  be  urged  against  this  theory,  however  plausible 
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it  maj  appear.  I  shall  here  content  myself,  however,"  he  says, 
^  with  stating  a  fact  recorded  by  the  learned  and  ingenious  Dr. 
George  Pearson,  in  a  letter  to  Arthur  Young,  Esq.,  which  power- 
fally  militates  against  the  hypothesis  in  question,"  and  he  adds, 
*^as  this  communication  is  valuable,  not  only  for  the  fact  it 
c(nitains,  but  on  account  of  the  philosophical  spirit  which  per- 
vades it,  I  deem  no  apology  necessary  for  presenting  it  to  my 
readers  in  Dr.  Pearson's  own  words  : — 

**  The  paper  lately  written  by  my  friend  Dr.  Harrison  on  the  rot  of  sheep 
is  very  valuable  indeed  for  the  great  number  of  facts  with  which  it  is  enriched. 
These  facts  are  of  various  applications  for  the  economist,  the  agriculturist,  the 
liTBeder,  and  the  practitioner  of  physic.  The  subject  of  the  rot  in  general,  I 
am  persuaded,  is  in  very  able  hands  for  further  investigation,  as  Dr.  Harrison^s 
opportanities,  from  his  residence,  are  most  favourable.  Hence,  if  I  had  leisure, 
I  ^ould  not  be  inclined  to  occnpy  myself  in  this  inquiry ;  but  it  may,  perhaps, 
be  the  means  of  eliciting  or  of  confirming  truth  to  state  an  apparent  objection 
to  the  ingenious  author's  conclusion — *  mat  the  rot  is  occasioned  hy  the  same 
mofhific  agent  which  occasions  intermittent  and  remittent  fevers  J  This  mor- 
bific matter  is  called  miasmata  paludum  in  the  schools  of  physic,  aQd  those 
miasmata  are  engendered  especially  in  marshy  and  boggy  grounds  or  fens, 
particularly  iu  the  spring  and  autumnal  season.  In  some  of  the  marshes  of 
Kent  intermittent  fevers  afifect  a  sreat  proportion  of  the  inhabitants ;  and  even 
persons  in  the  neighbourhood,  although  living  on  dry  chalky  lands,  where 
these  disorders  never  appear  if  remote  from  the  low  grounds,  unless  by  im- 
portation. I  was  lately  in  Chitney  Marsh,  on  the  Medway,  near  the  Isle  of 
oheppey,  one  of  the  most  prolific  situations  for  agues  to  be  found  in  the  king- 
dom. It  is  fi&mous  also  lor  its  pasturage,  by  which  very  great  numbers  of 
sheep  are  fed.  Observing  the  sallow,  and  indeed  cadaverous,  countenances  of 
the  inhabitants,  most  of  whom  were  ill  or  were  recovering  from  agues,  I  was 
led  to  inquire  into  the  health  of  the  sheep.  Besides  the  evidence  of  the  fine 
healthy  condition  of  these  animals  I  obtained  that  of  the  shepherd,  who  had 
heen  so  fortunate  as  to  live  thirty-six  years  in  the  marsh.  He  attested  that  ho> 
lad  only  seen  the  disorder  once,  and  that  was  in  the  first  year  of  his  residence,. 
Dor  is  the  rot  at  all  common  in  any  part  of  Kent.  The  Leicestershire  breed,, 
he  said,  were  subject  to  it,  but  not  the  sheep  bred  in  the  marsh  ;  nor  were 
these  animals  subject  to  any  other  disease  more  frequently  than  in  other  situ- 
ati<nu  in  general,  or  particularly  in  the  uplands.  Hence  it  appears  that  one 
kind  of  miasmata  of  marshes  which  produce  agues  do  not  in  all  situations  also 
produce  rot  It  is  not,  however,  logically  just  to  conclude  from  the  instance  I 
have  given  that  miasmaia  paludum  of  a  different  species  may  not  occasion  the 
Tot  and  also  agues.  It  is  possible,  also,  that  some  concomitant  agents  or  cir^- 
comstances  may  render  the  same  miasmata  productive  of  one  of  the  diseases  in 
certain  situations,  but  not  of  the  other  disease." 

Harrison  also,  Uke  Mr.  Youatt,  narrates  some  cases  of  exemp- 
tion from  rot  which  militate  very  much  against  his  theory.  He 
says  that  *^  in  1792,  the  fatal  year,  &c.,  often  particularised,  Mr. 
Young  of  Claxby  divided  a  flock  of  sheep  and  placed  fifty  upon 
some  good  aftermath,  where,  in  other  seasons,  the  rot  had  fre- 
quendy  prevailed.  Only  this  part  of  his  flock  escaped  the  dis- 
order, which  he  attributed  to  the  meadow  not  having  been  grazed, 
before  it  was  well  covered  and  defended  from  the  weather." 

VOL.  XXIII.  o 
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Again,  he  obisterves — "  Some  time  since  he  (Mr.  Yoxxng)  pur- 
chased a  close  in  his  neighbourhood  which  was  reputed  to  be 
unsound.  Before  any  sheep  were  turned  upon  it,  he  permitted 
the  grass  to  grow  till  it  would  cover  a  man's  ankle,  and  durii^ 
the  whole  summer  he  took  care  that  it  ^ould  remain  an  exceed- 
ing good  pasture.  The  rot  did  not  appear  in  the  field,  though 
an  adjoining  close  in  his  own  occupation,  and  another  in  the 
tenure  of  Mr.  Thorpe,  suffered  more  than  usual  during  the 
year.*' 

Harrison  adds  some  further  instances  of  a  simDar  kind,  and 
says  in  explanation  of  them,  that  ^^  luxuriant  pastures  seldom 
rot  unless  they  be  eaten  bare  in  hot  weather.  Whilst  the  grmnd 
is  well  concealed^  it  is  so  completely  defended  and  protected  that  the 
sun  exerts  710  deleterious  effects  upon  it,"*  Now,  allowing  this 
explanation  to  be  correct,  merely  for  the  sake  of  argument,  we 
may  ask  how  was  it  that  the  mia^n,  which  was  engendered  in 
the  adjoining  fields  to  an  extent  sufficient  to  rot  all  the  sheep 
placed  therein,  did  not  cross  the  boundary  fences  and  exert  its 
prejudicial  efiects  upon  the  sheep  in  these  *^  luxuriant  pastures," 
seeing  that,  being  mingled  with  the  atmosphere,  it  must  be 
wafted  hither  and  thither  by  every  gentle  breeze  ? 

Harrison  makes  one  remark,  however,  which  may  perhaps 
help  us  to  explain  the  immunity  of  these  animals  in  quite 
another  way.  He  speaks  of  the  danger  of  pastures  being  ^'  eaten 
bare.*'  Now,  it  is  well  known,  that  sheep  are  remarkable  for  their 
close  biting,  for  which  their  lips  and  incisor-teeth  are  beautifully 
adapted,  and  hence  probably  their  greater  liability  to  receive  the 
cause  of  rot  than  the  ox  which  crops  the  longer  grasses.  Hold- 
ing the  opinion  which  we  do  that  rot  is  none  other  than  an  en- 
tozoic  disease,  referable  to  the  entrance  of  the  penultimate  forms 
of  the  liver-fluke  into  the  digestive  system  of  the  sheep,  we  con- 
ceive that  an  explanation  is  to  be  found  in  the  circumstance  that 
these  creatures  are  in  greater  abundance  at  the  lower  portions 
of  the  stems  of  the  grasses — the  parts  eaten  by  the  sheep — than 
elsewhere  on  the  plants. 

Clecve,  in  his  Essay  on  the  Diseases  oj  Sheep^  published  in 
the  first  volume  of  the  Journal  of  the  Royal  Agricultural  Society, 
p.  310,  narrates  a  fact  singularly  corroborative  of  the  view  we 
have  taken.  He  says  that  in  the  parish  of  Seaton,  in  De%'on- 
shire,  all  the  sheep  that  were  depastured  in  the  marshes  one  year 
were  attacked  with  rot  and  died,  only  excepting  four ;  on  exam- 
ining these  four,  it  was  found  that  they  were  Iwg-jawed^  and, 
from  the  under  jaw .  being  much  shorter  than  the  upper,  they 
could  not  bite  near  the  ground." 


♦  These  italics  are  our  own. 
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We  may  here  leare  the  Airther  consideration  of  this  question 
far  the  present^  to  proceed  with  the  history  of  the  assigned 
causes. 

In  the  year  aacceefing  the  pnblicadon  of  Mr.  Yoaatt's  work 
a  small  mannal  on  the  diseases  of  sheep  made  its  appearance, 
from  the  pen  of  Mr.  A.  Blacklock,  sorgeon,  Dumfries.  This 
gentleman  strongly  repudiated  the  opinion  of  entoaoa  being  the 
cause  of  rot,  and  considered  that  it  arose  solely  from  tubercles 
located  in  the  lungs.  He  remarks  that  **  everything  that  has 
a  tendency  to  weaken  the  animal  will  more  or  less  lead  to  rot 
Exposure  to  cold  and  wet,  mishaps  at  lambing-time,  food  bad 
in  quality  or  deficient  in  quantity,  and  over-driving,  will  all  pre- 
£spose  the  constitution  to  the  deposition  of  tubercles,**  Here- 
after we  shall  have  occasion  to  recur  to  the  writings  of  Mr. 
Bladtlock,  and  will  only  now  incidentally  remark  that  the  so- 
called  tubercles  in  the  lungs  of  sheep  have  no  pathological  relation 
to  those  met  with  in  cases  of  phthisis  of  man.  Since  the  period 
at  which  this  gentleman  wrote,  it  has  been  ascertained  that  these 
deposits  are  produced  by  the  well-known  entozoon,  the  Filaria 
bronchidlis. 

Subsequently  to  this  date  we  do  not  find  that  any  author  of 
note  has  propounded  any  new  views  of  the  cause  of  rot  Mr. 
%Kxmer,  of  Southampton^  however,  after  reviewing  the  statements 
of  others,  in  his  History^  Structure^  EcoTwmy^  and  Diseases  of 
Sheep,  1844,  remarks  '*  it  appears  to  me  mat  in  addition  to 
the  consump^on  of  food  in  which  water  greatly  abounds  it  is 
essential  that  this  food  should  be  in  a  state  of  decomposition 
(partially  rotten)  in  order  to  produce  the  fatal  disease." 

We  come  next  to  comment  upon  the  general  statements  which 
liave  been  made  with  regard  to  the  pasturing  sheep  on  water- 
meadows.  It  has  long  since  been  ascertained  that  during  a 
certain  period  of  the  year  sheep  are  sure  to  take  the  rot  if  placed 
on  irrigated  meadows,  this  being  from  about  June  to  October. 
The  cause  of  this  is  to  our  minds  very  evident ;  but  we  must 
leave  its  explanation  for  the  present,  and  reserve  it  for  another 
section  of  our  essay. 

Arthur  Young,  when  speaking  of  watering  meadows  in  his 
Farmers  Tour,  vol.  iiL,  says  "that  Mr.  W.  White,  a  tenant  of 
Mr.  Frampton's,  of  Moreton,  Dorset,  remarked,  and  it  is  the 
general  observation  of  the  country,  that  these  watered  lands  never 
rot  sheep  in  the  spring^  though  they  immediately  follow  the 
water,  or  are  turned  in  at  any  time  or  in  any  manner ;  but  if 
thej  are' turned  into  the  ajter-grass^  it  rots  till  the  autumnal  water- 
ing, after  which  they  are  safe." 

Much  has  been  said  with  regard  to  the  draining  and  im- 
proving of  twenty-five  acres  of  imperfectly-made  water-meadow 

o  2 
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belonging   to   the   Duke  of  Portland,  which  for  twenty  years 

Erevious  to  1826,  when  the  improved  drainage  was  effected, 
ad  carried  ewes  and  lambs  without  the  occurrence  of  rot,  he- 
coming  subsequently  there^  so  dangerous  to  sheep  that  it  invari- 
ably rotted  them.*  The  field  is  described  as  being  during  twenty 
years  so  wet  as  to  grow  rushes  and  coarse  water-grasses,  but 
yet  to  be  safe  pasturage.  This  it  might  possibly  have  been  in 
the  spring,  but  not  in  the  summer  and  autumn.  We  are  bound 
to  receive  the  statement  as  it  is  ;  but  we  nevertheless  think  the 
entire  evidence,  both  with  reference  to  the  safety  and  the  subse- 
quent dangerous  condition  of  the  pasture,  to  be  wanting  in  that 
preciseness  which  would  bear  a  rigid  investigation. 

An  analogous  case  has  been  published  in  77^  Qiuirterly  Journal 
of  Agriculture^  which  has  so  many  features  in  common  that  it  would 
appear  to  be  identical,  but  for  a  slight  difference  in  the  dates  and  a 
few  other  particulars.  This  case  received  such  an  excellent  reply 
from  an  anonymous  writer  under  the  signature  F.  B.,  which  also 
appeared  in  the  same  journal,  that,  although  somewhat  long,  we 
venture  to  transcribe  both  the  case  and  reply,  as  thereby  some 
light  may  possibly  be  thrown  on  the  other  instance : — 

"  On  Water-Meadows  causing  the  Bot  in  Sheep. — ^Abont  the  year  1808 
some  knd«  part  of  which  had  been  under  water,  much  of  which  was  a  Yxyg,  and 
part  of  which  was  nearly  dry,  was  drained,  levelled,  and  irrigated.  Although 
it  was  drained  and  was  so  far  dry  that  horses  could  at  all  times  walk  upon  it, 
yet  it  produced  coar^o  I'.crhage,  rushes,  and  even  some  flags.  In  this  state  it 
remained  for  at  lease  iiiteen  years,  and  during  the  whole  of  the  time  it  was 
constantly  fed  by  ewes  and  lambs  in  the  spring,  and  no  instance  was  ever 
known  of  any  of  these  sheep  ever  showing  the  slightest  symptom  of  the  rot. 

^  As,  however,  the  herbage  was  not  good,  and  it  was  supposed  that  by  oV 
taining  a  better  outfall  and  a  more  effectual  mode  of  drainage  the  meadow 
might  be  much  improved,  it  was  broken  up  in  1829,  drained  more  perfectly, 
better  levelled,  and  was  again  laid  down  to  grass  after  a  turnip-fallow.  Tht 
land  then  appeared  to  be  perfectly  drained.  The  turnips  were  excellent,  and 
the  grass  which  was  sown  m  1831  was  beautiful.  It  was  mown  that  autumn, 
after  having  been  irrigated,  and  produced  abundantly.  It  carried  great  flocks  of 
sheep  the  ensuing  spring,  and  produced  a  very  great  crop  of  grass  early  in  the 
summer ;  but  afterwards  in  that  year  the  land  appeared  starved,  and  the  grass 
did  not  come  a  second  time  to  the  scythe.  In  the  spring  of  1833  the  meadow 
yielded  a  good  pasture  to  the  sheep,  but,  except  in  those  ports  which  were  dry 
and  steep,  it  produced  little  for  the  scythe.  Bushes  made  their  appearance ; 
and  as  it  was  probable  that  the  land  was  not  sufficiently  drained,  more  drains 
were  made,  which  produced  a  great  deal  of  water.  ITien  for  the  first  time 
suspicions  were  raisied  that  the  sheep  fed  on  the  land  were  tainted  by  the  rot, 
and  it  has  been  ascertained  that  since  Christmas  1833  sheep  fed  upon  it  have 
taken  the  rot  in  five  days.  In  the  spring  of  1834  more  drains  were  made  in 
it ;  the  consequence  of  which  has  been  a  great  improvement  in  the  quality  and 
quantity  of  the  herbage,  but,  as  far  as  the  rot  is  concerned,  it  has  been  equally 
fatal  to  eveiy  sheep  put  upon  it.  It  is  necessary  to  add,  that,  although  the  whole 
of  this  meadow  is  now  so  well  drained  that  after  a  fortnight's  irrigation  it  wUl 

*  See  Boyal  Agricultural  Sodety^s  Journal,  vol.  S.,  p.  366  et  seq. 
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become  so  dry  in  a  week  as  to  admit  of  horses  galloping  over  it  without  scarcely 
learii^  the  print  of  their  shoe,  yet,  as  some  parts  of  it  are  much  lower,  and  con- 
sequeutly  nearer  the  water  by  some  feet  than  others,  it  might  be  supposed  that 
they  would  be  more  likely  to  produce  the  rot  than  those  parts  which  are  higher. 
But  this  is  not  the  case.  It  has  been  ascertained  that  they  are  equally  infectious. 
Other  meadows  in  this  neighbourhood,  irrigated  partly  by  the  same  stream,  have 
equally  rotted  the  sheep  uiough  perfectly  well  drained.  As  those  other  mea- 
dows are  entirely  new,  it  cannot  be  said  of  them  that  there  was  a  time  when, 
though  less  well  drained,  they  did  not  rot  the  sheep.  They  do  not  affect  the 
Question,  What  can  be  the  reason  why  land  which  when  less  well  drained  was 
ted  by  sheep  with  impunity  rots  them  now  when  it  is  much  better  drained? 

*'It  cannot  be  attributed  wholly  to  the  seasons,  because  other  water-mea- 
dows in  the  same  county  but  on  a  different  stream  did  not  rot  the  sheep  in  the 
ipring  or  even  in  the  autumn  of  1834 ;  some  few  out  of  very  many  have 
been  supposed  to  take  the  lot ;  and  that  in  the  autumn  of  1834,*  even  on  these 
meadows,  scarce  one  has  escaped  the  infection.  But  where  they  have  taken  it 
tomeparts  of  the  land  have  not  been  effectually  drained. 

"  These  occurrences  naturaUy  excited  attention,  and  recourse  to  every  known 
means  supposed  to  be  capable  of  preventing  this  infection  was  resorted  to.  It 
has  been  said  that  aheep  folded  on  fallows  and  not  allowed  to  go  on  to  their 
pastures  till  the  dew  was  off  the  ground  .have  escaped  the  rot,  when  others 
which  were  allowed  to  remain  constantly  on  them  nave  taken  it;  that  dry 
food  given  to  them  on  dry  ground  during  the  night,  and  that  salt  and  oil-cake, 
ha?e  acted  as  preservatives.  The  evidence  of  the  good  effects  of  all  these  anti- 
dotes has  been  such  as  it  was  impossible  to  doubt.  But  each  and  every  one  of 
them  has  been  tried  here  with  tne  greatest  attention,  and  it  is  painful  to  add 
that  they  have  all  failed  in  every  instance.  The  mode  in  which  these  experi- 
ments were  made  was  this :  Out  of  a  large  lot  of  fat  wethers  which  were  in  the 
course  of  being  killed,  and  which  were  all  believed  to  be  sound,  three  at  a  time 
were  selected  for  the  trial  of  each  of  these  remedies,  and  put  on  the  meadows. 
At  the  end  of  three  weeks  their  livers  were  invariably  found  to  be  more  or  less 
infected,  while  the  livers  of  the  others  of  the  same  lot  which  had  not  been  on 
the  meadows,  and  which  had  remained  in  their  usual  dry  pastures,  remained 
nnaffecied. 

^  This  continued  for  some  time ;  but  at  last  two  wethers  which  had  not 
been  on  the  meadows  were  found  to  have  diseased  livers,  and  therefore  it  can- 
not be  affirmed  with  perfect  certainty  that  the  subjects  of  the  experiment  had 
taken  the  disease  in  spite  of  the  remedies,  because  it  is  just  possible  that, 
like  the  two  last,  they  might  all  have  taken  the  infection  at  some  previous 
period," 

To  this  statement  F.  B.  replied : — 

**In  vol.  v.  p.  503  of  this  Journal  is  an  article  entitled,  *  On  WcUer-Meadaws 
^iiuging  Rot  in  Sheep.^  The  very  extraordinary  circumstances  detailed  in 
that  communication  led  me  at  firat  to  think  it  an  imaginary  case,  given  to 
the  public  for  the  purpose  of  provoking  discussion  ;  as  lasers  say, '  a  case 
stated  for  counsel's  opmion.'  ^ut  on  &rther  consideration  1  shall  treat  it  as 
a  real  one. 

"The  writer  ttavs,  'About  the  year  1808  some  land,  part  of  which  had  been 
under  water,  mucn  of  which  was  a  bog,  and  part  of  which  was  nearly  dry, 
was  drained,  levelled,  and  irrigated.  AlUiough  it  was  drained,  and  was  so  far 
dry  that  horses  could  at  all  times  walk  upon  it,  yet  it  produced  coarse  herbage, 
J^^es,  and  even  some  flags.    In  this  state  it  remained  at  least  fifteen  years, 

•  In  the  antomn  of  1833,  200  ewes  were  fed  on  these  meadows,  and,  when  killed, 
were  aU  found  to  be  quite  sound. 
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and  daring  the  whole  of  that  time  it  was  constantly  fed  on  by  ewes  and  lambs 
in  the  spring,  and  no  instance  was  ever  known  of  any  of  those  sheep  ever 
showing  the  slightest  symptom  of  rot.'  To  this  part  of  the  statemeat  I  hare 
to  observe,  l^at  ewes  and  lambs  are  not  liable  to  rot  when  pastured  npcm 
water-meadows  in  mnng.  It  would  have  been  BatU£Bctory  to  have  been 
informed  whether  sneep  of  any  kind  were  4sUme-pa$tured  upon  the  meadow 
in  its  then  partially  improved  state,  either  in  wet  nimmers  or  in  autuinn,  and 
what  was  tne  remiK  of  such  pasturage  ?  ** 

F.  B.  then  quotes  the  whole  of  the  second  paxagraph  ending^ 
with  the  question — 

**  *  What  can  he  the  recuom  why  land  which  when  less  tbro/med  was/ed  by 
^ieep  with  impunity  rota  them  now  tvhen  it  is  inueh  better  drained  ?' 

"  This  negative  question,"  he  oontimies,  ''  afipeacs  to  me  as  if  pat  for  a 
similar  purpose  to  that  of  the  witty  Kine  Charles  in  regard  to  the  weight  <rf 
live  ana  dead  salmon ;  and  in  answer  I  will  appl^  the  aentiment  expressed 
by  one  of  the  sages  on  ih&t  occasion :  '  Before  I  assign  a  reason,  I  oonld  wish 
to  prore  the  fact.  On  entering  upon  this  diseussionj  it  is  but  fair  to  aoknow** 
ledge  I  do  so  imder  a  considerate  degree  of  prejudice,  because  I  have  experi- 
ence of  many  instances  of  low  marshy  grass-land  when  in  a  state  of  nature,  or 
but  partially  improved,  rotting  the  sheep  pastured  upon  it ;  and  that  hmd^ 
on  being  subsequently  thoroughly  dmined  or  converted  into  well-orderod 
water-meadows,  did  not  rot  sheep  fed  upon  it  in  proper  aeasoa.  But  I  will 
endeavour  to  ^ow,  from  the  Querist's  own  statement,  it  is  probable  t^at  he 
has  come  to  an  erroneous  conclnsian  in  estimating  the  capability  of  his  water* 
meadow. 

*'  1.  fTke  System  of  Irri^tien. — ^The  most  proper  method  of  irrigating  low 
marshy  ground,  such  as  the  meadow  described,  is  the  bed  or  ridge  system.     It 
is  not  pvobable  the  meadow  in  question  was  so  formed,  because,  if  it  had,  the 
occupier  would  not  have  ploughed  it  up,  cultivated  it,  and  cropped  it  ivith 
turnips,  as  the  r»-formation  of  these  beds  with  wateiKairriers  and  furrow-druna 
would  have  been  attended  with  an  unneoessaiy  additional  expense  of  from  IlOL. 
to  20^  per  acre.    Indeed  it  appears  certain  the  meadow  was  not  so  formed,  aa 
he  says,  *The  grass-seeds  were  sown  in  1831.    They  were  mown  in  the 
autumn  of  that  year  after  hoeing  been  irrigated,*    Now  if  watei'  had  been 
thrown  over  new-formed  beds  of  loose  cultivated  earth,  a  great  part  of  it  wotild 
have  been  washed  away,  and  the  young  grass-plants  along  with  it.    Neither 
is  it  probable  his  watering  was  done  upon  the  catch-work  principle,  as  that  is 
not  applicable  to  flat  marshy  land,  such  as  a  great  part  of  the  said  meadow  ia 
described  to  be ;  and  a  loose  formation  of  catch*work  is  still  more  liable  to  be 
guttered  and  the  earth  washed  away  than  beds  so  formed.    I  am  therefore  led 
to  believe  the  irrigation  in  question  was  something  of  the  nature  of  waiping, 
and  effected  by  a  rivulet  dammed  up,  and  the  water  from  it  caused  to  flow 
over  the  meadow  at  random,  or  with  but  little  artificial  direction ;  and  altiiongh 
ewes  and  lambs  may  do  well  when  pastured  in  spring  upon  land  so  managed, 
or  rather  mismanaged,  yet  sheep  of  any  sort  close  pastured  upon  it  in  wet  sunt^ 
mers  or  in  autumn  would  hardly  escape  rot,  and  that  without  any  reference  to 
whether  the  land  was  well  or  ill  drained.    The  great  advantages  derived  from 
the  bed  formations  and  catch-work  systems  of  irrigation  are  the  mnid  flow 
of  water  over  the  surface,  and  quick  ddivery  of  it  by  the  receivers  ana  fVirrow 
drains,  either  to  supply  other  beds  at  lower  levels  or  convey  it  to  the  waste 
water  channels,  no  water  ever  being  allowed  to  stagnate  upon  any  part  of  a 
well-ordered  meadow.    That  desimble  object  cannot  possibly  be  attained  in 
warped  or  flooded  meadows  however  much  they  may  be  drained,  and  henoe  the 
liability  of  such  meadows  to  rot  sheep. 
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*'  2.  I%«  QwdUy  of  ihe  Berhage, — We  are  informed  the  land  was  sown  with 
grass-seeds  in  the  spring  after  the  turnip  crop,  and  that  it  was  irrigated  in  the 
same  year  the  seeds  were  sown,  'but  the  varieties  of  those  seeds  are  not  men- 
tioned. If  they  were  annuals  or  biennials,  such  as  are  commonly  used  in 
agriculture,  they  would  of  coarse  soon  die  off,  and  all  the  tender  and  most 
notritioua  of  the  natural  grasses  would  he  extirpated  by  the  aration  processes ; 
while  the  roots  of  coarse  greases  and  other  pernicious  plants,  so  far  from  being 
eradicated,  would  in  fact  be  renovated  by  the  short  course  of  arable  culture. 
Indeed,  it  is  purposely  acknowledged,  '  rushes  again  made  their  appearance  in 
the  second  year  after  the  seeds  were  sown,'  and  probably  many  other  still 
3Dore  objectioiaable  plants  made  their  appearance  at  the  same  time.  But  even 
supposing  the  land  had  been  sown  with  a  proper  selection  of  perennial  grasses, 
these  would  have  been  weak  in  the  second  year.  The  narrator  complains  of  his 
grass  looking  '  starved  after  mowing  in  the  second  year,  and  that  it  did  not  come 
a  second  time  to  the  scythe.'  Also  in  the  third  year  after  sowing,  he  says, 
^Bxoept  in  those  parts  which  were  dry  and  steep,  it  produced  little  for  the 
scythe;'  the  more  valuable  plants  raised  from  seeds  sown  upon  the  low 
land  heing  gone,  and  supplanted^  by  pernicious  plants  as  before  stated.  The 
sound  pasturage  on  the  meadow  would  be  confined  to  a  very  narrow  compass, 
and  hence  not  without  any  reference  whatever  to  draining. 

''  3.  J%e  Marmer  cf  Pasturing. — ^We  are  told  that  before  the  meadow  was 
improved  otherwise  thui  by  irrigation  it  did  not  rot  ewes  and  lambs  pastured 
upon  it  m  spring.  But  it  is  not  said  it  was  jat  that  time  sound  pasturage  for 
sheep  in  wet  summers  or  in  autumn.  Neither  is  it  said  that  after  draining  it 
lotted  ewes  and  Iambs  in  spring.  It  is  however  stated  that  after  the  third 
dnxniag  in  the  spring  of  18d4  *■  the  meadow  was  equally  fatal  to  every  sheep 
pot  upon  it.'  These  is  no  mention  of  the  time  (f  year  when  the  sheep  weie 
so  put,  nor  is  it  stated  whether  the  land  was  fuU  stocked  with  sheep  m  that 
fatal  pasturage.  I,  however,  think  that  calamity  took  place  last  autumn  ;  at 
least  it  is  fadr  to  infer  so,  because,  as  the  third  draining  was  effected  in  the 
spring  of  last  year,  the  irrigation  could  not  be  carried  on  while  the  draining 
VBS  in  hand,  consequently  too  late  to  produce  early  spring  food ;  and  if  the 
meadow  was  mown  for  hay  last  summer,  the  fatal  result  will  have  arisen  from 
the  sheep  eating  the  autumnal  lattermath  or  fog,  and  not  from  the  land  having 
heen  more  perfectly  drained. 

"  Much  more  matter  of  a  similar  purport  might  be  stated  in  support  of  my 
argument,  but  I  trust  I  have  already  said  suf^ient  to  show  that  the  querist 
has  oome  to  a  hasty  conclusion  in  supposing,  as  he  states  his  case,  '  that  land 
when  less  well  drained  may  be  fed  by  sheep  with  impunity  and  rot  them  when 
much  better  drained.' " 

In  closing  this  section  of  our  subject  we  would  remark  that 
neither  water — pure  or  impure — innutritions  herbage,  nor  noxious 
plants  partaken  of  by  an  animal,  nor  exposure  to  rainy  weather, 
location  on  damp  and  ill-drained  pasturage,  nor  on  water- 
meadows,  in  the  abstract,  can  be  regarded  as  the  cause  of  rot. 
Singly  or  combined,  if  long  enough  continued,  these  influences 
exert  their  baneful  e£Eects  upon  the  vital  force,  and  by  diminish- 
ing it  render  animals  more  susceptible  to  diseases  in  general, 
especially  those  of  an  asthenic  nature.  They  fail,  however,  to 
produce  rot,  because,  even  if  united  with  numerous  other  causes 
of  a  similar  kind,  they  are  incapable  of  producing  the  entozoa 
which  are  found  in  the  biliary  ducts  of  affected  sheep. 
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We  are  not  insensible  of  the  injurious  results  which  spring 
from  the  partaking  of  improper  food,  knowing  full  well  that  the 
due  nutrition  and  integrity  of  every  organ  will  depend  very  much 
upon  this  alone.  We  do  not  lose  sight  of  the  effects  of  a  long- 
continued  elevation  or  even  diminution  of  temperature,  a  humid 
or  dry  atmosphere,  on  the  quality  as  well  as  the  quantity  of  the 
food  itself.  Neither  are  we  unmindful  of  the  consequences  of  a 
long  exposure  of  the  bodies  of  animals  to  the  vicissitudes  of 
weather;  nor  of  the  impaired  function  of  respiration  over  the 
oxidation  and  decarbonization  of  the  blood  when  the  air  is 
both  warm  and  humid.  The  blood,  we  know,  will  be  rich  or 
poor,  pure  or  impure,  in  proportion  to  the  completeness  of  the 
change  it  undergoes  by  the  process  of  respiration,  and  to  the 
amount  of  albuminous  and  saline  materials  which  enters  it  in  a 
given  space  of  time  from  the  assimilation  of  the  food.  And 
further  we  are  aware  that  it  is  by  these  means  that  it  can  alone 
maintain — assisted  by  the  secretory  and  excretory  organs — ^that 
purity  of  composition  and  proper  specific  gravity  necessary  for 
its  free  circulation,  and  the  yielding  up  of  its  nutritive  and  vital 
properties  to  every  tissue  of  the  body. 

But  we  object  diat  many  persons  both  write  and  speak  about 
animals,  and  endeavour  to  explain  the  normal  and  abnormal  func- 
tions of  their  several  organs — ^particularly  those  employed  in  the 
digestion  and  assimilation  of  ihe  food — -entirely  on  chemical  prin- 
ciples ;  as  if  an  animal  were  merely  a  chemical  laboratory.  This 
we  conceive  to  be  an  error.  We  admit  the  influence  of  chemistry 
— ^few  perhaps  more  so — in  many  of  the  changes  whic£  are  wrought 
in  the  animal  organism  ;  but  we  believe  that  this  is  controlled,  kept 
in  order,  and,  so  to  speak,  even  directed,  by  a  far  higher  power, 
namely^  vitality.  Vital  force,  however,  we  do  not  hold  to  be 
antagonistic  to  chemical  action,  but  to  be  in  harmony  therewith. 
Nevertheless,  it  is  often  diminished,  without  losing  its  supremacy, 
by  many  internal  as  well  as  other  causes,  especially  if  these  should 
be  of  a  persistent  irritative  character,  as,  for  example^  the  pre- 
sence of  flukes  in  the  liver.  Under  such  circumstances  a  con- 
tinued alteration  of  the  function  of  one  organ  will  exert  a 
baneful  influence  to  a  greater  or  less  degree  upon  all  the  others, 
and  thus  lead  ultimately  to  the  death  of  the  animal  by  simply 
exhausting  the  vital  force. 

Pathology. — Rot  an  Entozoic  Disease. 

When  we  reflect  that  the  pathology  of  a  disease  is  to  a  con- 
siderable extent  elucidated  by  studying  the  lesions  which  are 
observed  post  mortem^  it  seems  diflicult  to  account  for  the  difier- 
ences  of  opinion  which  have  prevailed  with  regard  to  the  nature 
of  rot    It  cannot  be  denied  that  every  investigator  of  this  disease 
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has  had  at  command  numerous  facilities  for  observing  the  state 
of  the  organism  directly  after  the  death  of  the  affected  animal. 
Nor  is  this  the  only  advantage  he  has  enjoyed ;  f or  a  few  visits  to 
the  abattoir  have  sufficed  to  show  the  several  stages  of  the  malad j 
from  its  earliest  beg^ning  to  its  fatal  termination.  In  slaughtered 
animals,  it  is  likewise  to  be  remembered,  that  disease  is  always 
seen  in  all  its  exactness.  Changes  consequent  on  natural  death 
have  not  come  on,  and  there  is,  therefore,  no  mistaking  the  real 
for  the  unreal. 

The  advantage  thus  possessed  by  the  veterinary  pathologist 
over  his  medical  compeer  is  very  considerable.  We  fear,  how- 
ever, that  too  many  have  not  sought  this  knowledge  for  them- 
selves, but  been  content  to  adopt  the  opinions  of  others,  who 
may  perhaps  have  been  equally  devoid  of  practical  information. 
In  no  other  way  can  we  account  for  the  varying  statements  which 
have  been  put  forth  respecting  the  pathology  of  rot  Some  writers, 
for  example,  describe  the  disease  as  being  essentially  an  ir^iamr 
inatcry  affection  of  the  liver.  Others,  on  the  contrary,  view  it  as 
a  general  dropsy  associated  with  chronic  disease  of  the  liver  and 
an  impure  state  of  the  blood,  and  one  author,  in  particular — a 
surgeon — ^has  even  contended  for  its  being  a  tuberculous  disorder 
of  the  lungs. 

The  gentleman  thus  alluded  to  is  Mr.  Blacklock,  whose 
writings  we  have  before  quoted  from.     He  says, — 

"  The  lungs  are  always  the  principal,  and  I  may  also,  from  my  own  expe- 
rienoe,  add,  the  primary  seat  of  the  affection.  When  examined  in  the  early 
stage  of  rot,  they  have  a  hard  lumpy  feel,  especially  at  the  upper  part  or  lobe ; 
and  at  this  time  a  great  nmnber  of  irregular  yellowish- white,  patchy-looking 
bodies  will  be  seen  shining  through  the  membrane,  pleura^  which  surrounds 
the  organ.  These  tubercles,  as  the  hard  white  bodies  are  called,  vary  in  size 
fiom  that  of  a  mustard-seed  to  that  of  a  pea.  They  are  sprinkled  through  all 
parts  of  the  lung,  and  will,  in  every  dissection,  be  found  in  a  variety  of  stages, 
from  the  firm  condition  in  which  they  were  deposited,  to  the  softened  state 
which  denotes  their  speedy  expectoration.  Each  tubercle,  however  small, 
Qsoally  holds  a  particle  of  calcareous  matter  in  its  centre." 

The  confidence  with  which  Mr.  Blacklock  speaks  of  the 
matter  will  be  further  shown  by  one  other  short  extract  from 
his  writings : — 

"Flake-worms  and  hydatids  are  almost  constant  attendants  on  rot, 
and  seemingly  most  important  ones,  especially  the  former,  which  have,  I 
may  say,  kept  a  great  bulk  of  the  learned  and  unlearned  for  many  years  in  a 
perpetual  bustle,  and  have  so  hoodwinked  writers  on  this  subject  as  to  pre* 
vent  them  seeing  the  truly  important  points  of  the  disease." 

'  The  opinions  thus  authoritatively  put  forth  respecting  rot  being 
A  tuberculous  disease  of  the  lungs  have  no  foundation  in 
fact.  Indeed,  as  has  been  already  pointed  out,  sheep  are  not 
subject  to  depositions  in  their  respiratory  organs  of  this  aplastic 
material,  which  proves  so  destructive  to  mankind. 
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The  little  hard  lump  about  the  size  of  a  '^  mustard-seed,"  holding 
calcareous  matter,  mistaken  for  a  true  tubercle,  is  die  product  of 
the  Filaria  bronchialu.  Examined  in  the  early  stages  «f  its 
formation,  and  when  it  presents  little  Biore  than  an  ecdiymosed 
condition,  or  a  pus-like  deposit,  a  male  parentrwoorm  will  be  seen 
coiled  upon  itself  in  the  isolated  miliary  body.  Having  served 
the  chief  purpose  of  its  life,  the  entozoon  is  about  to  die  and 
become  entombed  in  calcareous  matter^  his  own  structure  contri- 
buting to  this  end  by  being  involved  in  the  process  of  calcifica^ 
tioo.  Similar  changes  we  believe  to  take  pSaioe  with  the  female 
parent-worms,  but  these,  from  their  greater  size  and  number^ 
produce  depositions  far  exceeding  diose  of  the  male  entozoa.  In 
the  still  larger  and  softer  deposits^  which  give  here  and  there  to  the 
lung  a  flesn-like  aj^earance,  myriads  of  ova  and  young  filarial 
of  both  sexes  will  be  found,  which,  by  their  local  irritation, 
produce  the  chained  lung-structure  in  which  they  dwelL  These 
are  the  revelations  of  the  microscope,  and  beautifully  do  they 
exemplify  one  form  of  entozoic  disease  to  which  sheep  are  remark- 
ably JHXNie. 

Among  the  advoeates  of  the  opinion  that  rot  depends  on 
inflammation  of  the  liver  was  the  late  Mr.  Youatt  He  spoke  very 
decidedly  on  the  point,  and  attributed  all  the  lesions  which  are 
observed  in  the  body  to  this  one  primary  cause.  This  view  of  the 
pathology  of  the  malady  appears  to  have  emanated  from  Dr.  Har- 
rison, who  affirms  that  '^  Rot  always  commences  with  inflammatory 
symptoms,  and  generally  with  an  exudation  of  coagulable  lymph 
under  the  tunic  of  the  liver.  In  five  or  six  days  after  contracting' 
the  rot,  the  thin  edge  of  the  liver,"  he  says,  ^*  becomes  of  a  trans- 
parent white  or  bluish  colour,  and  this  spreads  along  the  upper 
and  lower  sides,  according  to  the  severity  of  the  complaint  In 
severe  cases  the  whcde  perittmeum  investing  tlie  liver  is  diseased^ 
and  then  it  commonly  assumes  an  opaque  colour,  interspersed 
with  dark  red  lines  or  patches." 

Similar  views  were  held  by  Hurtrel  D'Arboval  and  by  Davy. 
The  latter-named  author,  after  describing  several  morbid  states 
of  the  liver,  which  he  enumerates  as  *^  enlargement,  induna- 
tion,  gangrene,  concretions,  &c.,"  says,  "  Now,  we  are  well 
assured  that  these  appearances  never  occur  without  the  existence 
of  previous  inflammatory  action.*  Iiiflammation  of  the  liver  is 
a  state  of  disease  which  it  is  evident  has  taken  place." 

It  is  not  a  little  remarkable  that  not  only  surgeons,  but  ako 
such  eminent  veterinary  authorities  as  Youatt  and  Hurtrel  D'Ar- 
boval, should  have  committed  so  great  a  mistake  respecting'  a 
disease  of  such  common  occurrence.  Every  farmer  knows  that 
sheep  give  little  or  no  evidence  of  ill-healdi  at  the  commence- 
ment of  rot,  and  that^  when  they  do  sicken,  the  symptoms  iadi- 
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cate  not  <m  ivfiaammatory  date  of  the  system,  but  a  marked  debility 
and  prostration  of  the  vital  powers.  We  may  here,  however,  leave 
the  further  considemtioa  of  this  statement,  mope  particularly  as 
its  fallacy  will  fully  appear  when  we  come  to  a  detailed  account 
of  the  symptoms  of  the  disease. 

Tluu  £ar  the  opimoiis  we  have  quoted  on  &e  pathology  of  rot 
may  be  regarded  rather  as  exceptions  than  otherwise,  since 
the  majority  of  authors  agree  in  considering  it  as  a  dropsical 
disease,  associated  with  a  disordered  liver,  depending  on  an 
impuie^  watery,  or  improper  diet 

In  confirmation  of  this  view  it^  has  often  been  said  that  both 
hares  and  rabbits  take  the  rot  in  wet  seasons  and  die  therefrom. 
Our  poet'moriem  examinations  of  these  animals,  when  diseased, 
have  not  been  many ;  but,  sing^ularly  enough,  up  to  the  present 
time  we  have  rarely  Hailed  to  find  flukes  in  the  biliary  ducts.  The 
liver  of  the  creature,  however,  has  occasionally  been  enlarged  and 
loftened,  and  its  vessels  turgid  with  imperfectly  clotted  blood — 
reiy  dark  in  colour.  The  general  hue  of  die  organ  has  varied, 
being  in  some  places  paler  and  in  others  of  a  deeper  colour  than 
natoml.  The  animals  have  been  little  m^are  dian  skeletons,  and 
their  abdomens  have  contained  a  good  deal  of  serous  fluid.  The 
cause  of  death  was  obvious  in  these  cases ;  but  in  all  this  we  have 
only  another  proof  that  bad  food  will  give  rise  to  grave  afiections 
of  the  liver,  by  first  impairing  the  quality  of  the  blood. 

The  influence  of  food«*-natuial  grasses  in  particular — ^when  eur- 
charged  tcith  moieture,  in  producing  a  deranged  condition  of  the 
liver  of  sheep,  was  made  the  subject  of  our  investigation  during 
the  wet  sttmmer  of  1860.  We  found  that  the  first  ill  effects 
were  a  blanching  of  the  lobules  of  the  gland,— the  structures 
which  are  mainly  composed  of  the  secretory  vessels,  bile-cells,  and 
origins  of  the  biliary  ducts.  Affected  livers,  apart  fiom  any  other 
pathological  condition,  showed  white  spots  and  streaks  here  and 
thene^  which  were  ofiten  not  more  than  five  or  six  in  number, 
and  of  a  siae  not  exceeding  an  inch  and  a  half  in  length. 

A  continuance  of  the  cause  led  to  the  production  of  further 
stnctwal  changes.  No  embryos  of  the  fluke,  however,  could  be 
detected  even  by  a  microscopical  examination  of  the  bile,  &c. 
Had  means  not  been  adopted  to  prevent  the  fiirther  inroads  of 
disease,  doubtless  these  imimals  would  have  ultimately  sunk 
from  drapgy4  but  food  the  very  opposite  of  that  they  had  been 
living  on,  combined  with  a  daily  allowance  of  salt,  suflk;ed  at 
once  to  put  a  stop  to  the  disorder,  which  assuredly  ought  not  to 
he  reganled  as  being  rot 

To  the  opinion  held  by  most  authorities  that  rot  in  its  ad- 
vanced stages  is  accompanied  with  general  dropsy,  we  willingly 
It ;  but  that  the  anasarcons  condition  of  the  body  in  this  ~ 
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depends,  ab  initio^  on  watery  or  innutritions  diet,  and  allied 
causes,  we  cannot  admit. 

Dropsy  will  doubtless  arise  from  causes  which  affect  the  quality 
of  the  blood  or  the  functions  of  the  liver,  and  not  only  in  sheep, 
but  in  all  animals,  man  himself  not  excepted.  Dropsy,  however, 
will  not  produce  flukes  in  the  liver,  although  the  existence  of 
flukes  therein  will  produce  dropsy.  Until  we  cease  to  use  such 
terms  as  "  water  rot,"  and  begin  to  speak  of  rot  as  an  entozoic 
disease  only,  we  shall  continue  to  impede  the  prog^ss  of  veterinary 
pathology,  by  encumbering  her  with  an  unmeaning  nosology. 

Rot,  we  repeat,  is  an  entozoic  affection,  due  to  the  presence  of 
flukes  in  the  biliary  ducts  of  the  liver,  which  early  lay  the 
foundation  for  structural  changes  of  a  special  description  in 
this  organ,  and  ultimately  cause  the  death  of  the  animal  from 
amcmia.  No  author  denies  the  existence  of  flukes  in  this  dis- 
ease, although  it  may  be  that  every  one  does  not  make  mention 
of  them.  The  accounts  of  their  presence  within  the  liver  are 
4Some  of  them  of  early  date.  Thus  Sir  Anthony  Fitzherbert,  in  his 
Booke  of  Husbandrye^  1532,  in  describing  the  rot  of  sheep,  says 
*'  if  thou  cut  the  lyver,  there  will  be  lyttle  quickenes  like  flokes ; 
and  also  seeth  the  lyver,  if  it  be  rotten  it  will  break  in  pieces,  and 
if  it  be  sound  it  will  hold  together." 

To  those  who  object  to  the  statement  that  flukes  are  the  direct 
cause  of  the  malady,  may  be  addressed  the  question.  How  is  it 
that  sheep  bred  and  reared  on  sound  land  have  flukes  in  their 
livers  in  toet  seasons,  and  then  only ;  and  that  under  such  cir* 
cumstances  they  die  from  rot  ?  It  is  admitted  that  they  are  so 
affected.  Where,  then,  do  the  entozoa  now  spring  from  ?  No 
combination  of  ordinary  causes  can  produce  them.  No,  their 
propagation  and  development  are  governed  by  fixed  and  unalter- 
able natural  laws. 

When  conversant  with  the  natural  history  of  the  fluke,  we 
see  fewer  difliculties  in  accounting  for  this  fact  than  might 
be  supposed ;  but  we  will  not  now  anticipate  this  division  of  oar 
subject. 

Entozoic  diseases  have  been  much  investigated  of  late,  and 
every  day's  experience  goes  to  prove  that  they  are  neither  few 
nor  unimportant.  Hitherto  it  has  been  too  much  the  custom 
to  look  upon  entozoa  as  an  effect  rather  than  a  cause  of  disease. 
Are  they  so  in  that  condition  of  the  flesh  of  the  pig  vulgarly  called 
*'  measled  pork,"  or  in  "  gid  "  in  sheep,  or  in  "  dyspnoea  "  in  calves 
and  lambs  ?     If  not,  why  should  they  be  so  considered  in  rot  ? 

Men  who  are  unacquainted  with  the  facts  which  have  been 
brought  to  light  through  long-continued  research  into  the  natural 
history  of  the  liver-fluke,  and  who  probably  may  possess  far  more 
practical  knowledge  of  the  details  of  feeding  and  managing  sheep 
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to  a  profit,  than  do  most  scientific  observers,  will  be  sure  to  find 
enough  to  cavil  at  in  the  revelations  of  science.  It  is  doubtless 
far  easier  to  argue  that  all  entozoa  are  the  consequence  of  im- 
paired animal  functions,  than  by  a  patient  investigation  to 
become  conversant  with  their  structure,  habits,  and  mode  of 
development,  with  a  view  to  understand  the  way  in  which  they 
enter  the  bodies  of  animals  and  exert  a  deleterious  effect  on 
health. 

Our  own  researches  have  recently  brought  to  light  another 
and  a  firuitful  cause  of  the  death  of  sheep  of  all  ages,  even 
under  every  variety  of  good  feeding,  management,  and  location, 
iirom  the  existence  of  an  undescribed  variety  of  worm  of  the  class 
jilaria  within  the  abomasum — the  digestive  stomach.  These 
entozoa,  to  the  extent  of  many  hundreds,  fix  themselves  to  the 
inner  surface  of  the  stomach,  by  inserting  their  heads  into  the 
mucous  membrane,  where  they  are  enabled  to  keep  their  hold 
without  much  effort,  despite  the  peristaltic  action,  by  being  fur- 
nished immediately  behind  their  heads  with  four  barbs,  whose 
poidts  are  directed  backwards,  after  the  manner  of  a  fish-hook.* 
The  symptoms  arising  from  their  presence  are  remarkably  akin 
to  those  of  rot,  consisting  principally  of  long-continued  wasting 
of  the  affected  animal,  leading  ultimately  *  to  dropsy— death 
being  not  unfrequently  preceded  by  diarrhoea.  Surely  these 
cases  are  not — because  their  prog^ss,  symptoms,  and  fatality 
are  so  analogous  to  those  of  rot — ^to  be  designated  by  that  name : 
if  so  it  will  require  but  another  step  for  it  to  be  boldly  asserted 
that  sheep  take  rot,  and  die  therefrom,  when  fed  on  the  richest 
and  best  food,  when  located,  bred,  or  reared  on  the  lightest  land, 
and  when  exposed  to  a  long  prevalence  oC  the  driest  weather,  for, 
as  before  stated,  it  frequently  happens  that  under  all  these  circum- 
stances these  entozoa  abound  in  the  stomach  of  the  sheep. 

To  proceed.  It  is  important  to  remember,  as  bearing  on  the 
pathology  of  rot,  that  flukes  occasionally  locate  themselves  in 
young  Iambs,  and  so  impair  the  structure  of  the  liver  by  their 
number  as  quickly  to  destroy  the  animals — often  before  the 
troe  cause  is  suspected.  A  case  in  point  was  a  few  years  since 
brought  under  our  notice.  •  In  September,  1853,  ,we  received 
from  an  amateur  pupil  of  the  Veterinary  College,  then  resid- 
ing at  Redgrave  in  Suffolk,  two  portions  of  the  liver  of  two 
lambs  that  had  died  after  a  few  days'  illness.  The  lambs  were 
black-faced  Norfolks,  and  had  been  bred  on  heath-land  near  to 
Thetford,  where  rot  may  be  said  to  be  unknown.  They  had  come 
upon  the  farm  just  six  toeeks  before,  and  were  at  once  placed  on 

^  At  some  fatnre  time  we  hope  to  describe  the  anatomical  pecaliarlties  of  this 
iatercstiog  entoiooD,  and  to  illnstrate  Uiese  by  microscopic  sketches. 
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fen-land,  part  of  whieh  was  marsh.  Their  deadi,  as  staled,  was 
comparatiTely  sudden,  and  the  gentleman  who  sent  Ae  specimens 
found  in  each  case,  on  making'  a  post-mortem  examination,  that  a 
serous  efiusioa  had  taken  place  intO'  the  cavitj  of  lihe  abdomen, 
and  that  the  liver  presented  well-marked  indications  of  disease. 

We  were  at  once  struck  with  the  remarkable  softness  or  pulpy 
cxmdition  of  the  liver,  and  on  a  close  examination  we  ascer- 
tained that  many  of  the  bile-ducts  were  filled  with  entozoa,  which 
proved  to  be  very  young  flukes.  The  presence  of  these  parasites 
in  such  immbers,  and  in  animals  so  young,  had,  contrary  to  the 
general  rule,  produced  a  quick  destruction  of  the  integrity  of  the 
liver,  with  its  several  concomitants.  It  is  a  singular  fact,  but  one 
which  fully  accords  with  our  present  knowledge  of  the  natural 
history  of  the  entozoon,  that  not  a  single  fidly  matured  or  parent 
Jhke  was  met  with  in  these  cases.  Having  preserved  sevend  of 
these  entozoa,  we  here  insert  a  sketch  of  a  group  of  three  of  them, 
of  their  natural  size,  as  drawn  to  a  scale. 


Fig.  1.    Yoong  Dlttomato. 

Vogel  has  spoken  of  the  young  distoma  as  being  four  lines  I<Mig, 
and  one  and  a  half  broad.  The  smallest  of  our  specimens,  how- 
ever, as  will  be  seen,  had  not  attained  even  these  dimensions. 

Notwithstanding  their  diminutive  size  a  microscopical  exami- 
nation showed  that  the  nutritive  system  of  these  young  distomata 
— aquiferous  and  bilerdigestive — was  fairly  developed  and  in 
active  operation,  but  that  only  an  outline  of  their  generative 
organs — ^the  female  portion  in  particular — existed. 

Before  leaving  this  division  of  our  subject  it  is  necessary  to 
say  a  word  with  reference  to  the  ordinary  pathological  changes 
which  the  liver  undergoes  from  the  presence  of  flukes.  In 
general,  unless  the  entozoa  are  very  numerous,  little  structural 
change  takes  place  until  they  have  attained  a  fair  size,  and 
have  travelled  onwards  from  the  main  biliary  duct,  which  they 
entered  from  the  duodenum,  into  its  various  Imnches  and  smaller 
ramifications  to  deposit  their  ova.  Their  existence  now  pro- 
duces pressure,  persistent  irritation,  and  increased  vascular  action, 
which  ultimately  lead  to  the  coats  of  the  ducts  becoming  thick- 
ened, and  their  calibre  increased.  In  medical  language  hypertro- 
phy, with  dilatation,  takes  place.  It  is  these  changes  which  give  an 
altered  outline,  and  often  an  increased  size,  in  some  parts  to  the 
gland.  Nature  may  be  said  to  strengthen  the  walls  of  the  ducts, 
even  to  their  mintrtest  divisions,  to  prevent  the  entozoa  from 
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gaining  access  to  the  parench jraatoos  stracture  of  the  liver ;  and 
in  eflecting  this  she  does  not  even  stop  at  mete  memhranous 
development,  bat  often  deposits  calcareous  materials  within  the 
animal  tissue.  This  gives  to  the  liver  its  hardened  condition, 
and  likewise  imparts  a  gritty  sound  on  cutting  through  its  sub^ 
stance.  The  same  structural  changes  lead  to  a  partial  blanching 
of  the  lobules,  and  an  impaired  function  of  die  bile^-secreting 
cells,  so  that  at  length  the  entire  organ  becomes  changed  in 
colour,  often  presenting  a  yellowish  clay-like  hue,  with  which 
the  enlarged  main-biliary  ducts  greatly  contrast,  standing  out 
on  its  sur£ice  as  bluish  white  lines  or  bands.  Much  more  might 
be  said  with  reference  to  these  pathological  changes,  but  our  de- 
scription of  the  post-mortem  appearances  must  not  be  airticipated, 
and  therefore  we  pass  onwards  to  our  next  division,  namely^  the 

Anatomy  and  Natural  History  of  the  Liver-Fluke. 

The  branch  of  science*  commonly  designated  Natural  History 
is  acknowledged  to  be  far  more  attractive  than  many  odiers,  and 
to  possess  allurements  even  for  the  uneducated.  If  diis  be  so,  it 
is  easy  to  understand  how  men  whose  educaticm  and  tastes  fit  them 
for  such  a  study  often  become  'enthusiasts  in  its  pursuit.  It  is 
well  when  investigations  of  this  kind  are  not  undertaken  for  mere 
intellectual  gratification,  but  have  for  their  end  some  praiseworthy 
object — the  benefit,  perchance,  of  the  human  race.  It  is  this 
which  gives  a  value,  far  beyond  the  simple  attainment  of  know- 
ledge, to  researches  into  the  history  of  parasites,  because  they  mostly 
lead  to  the  means  of  cure  or  prevention  of  the  diseases  which  are 
due  to  the  presence  of  these  creatures.  The  introduction  of  the 
achromatic  microscope  has  immensely  increased  the  facilities  for 
obtaining  information  on  this  subject,  and  has  consequently  led  to 
the  dispersion  of  many  an  error  which  had  formerly  prevailed.  A 
new  fi<dd  of  research  has  thus  been  opened  up,  and  the  wonders 
already  revealed  make  the  profoundest  naturalist  hesitate  in 
expressing  an*opinion  on  any  one  point  connected  with  the  develop- 
ment of  tbese  creatures  which  he  himself  has  not  investigated. 

OnI;^a  few  years  have  elapsed  since  the  scientific  world  was 
startled  by  the  announcement  of  Von  Siebold  that  the  Cyticereus 
fascwldrig — ^the  hydatid  met  with  in  liver  of  rats  and  mice — ^was 
only  a  "  stray  tape- worm  which  had  become  vesicular,  and  was, 
in  fact,  the  Tcenia  cmssicoKs  of  the  cat."  Shortly  after  this,  even 
greater  surprise,  amounting  in  some  persons  to  unbelief,  was 
produced  when  the  same  distinguished  naturalist  affirmed  that  the 
hjdatid  of  the  brain  of  the  sheep  ccsnurua  cerebralis — the  cause 
of  the  disease  termed  "  gid  " — ^was  only  the  scolez  of  the  Ttenta 
errata  of  the  dog ;  and  that  the  detached  segments  of  this  worm. 
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in  which  its  ova  were  alone  perfected,  would,  if  given  to  sheep, 
produce  hydatids  in  the  brain.  Nor  was  this  the  only  proof 
adduced  in  corroboration  of  the  statement,  for  it  was  said  that 
the  converse  was  equally  true — ^namely,  that  tape-worms  were 
quickly  developed  in  the  intestines  of  ihe  dog,  by  giving  to  thi& 
animal  the  so-called  heads  of  the  coenurus. 

A  number  of  experimenters  was  thus  called  forth,  in  various 
parts  of  the  Continent  in  the  first  instance,  and  afterwards  in 
England,  every  one  of  whom  confirmed  the  conclusions  arrived 
at  by  Siebold.  It  was  thus  proved  beyond  disputation  that  some^ 
at  least,  of  the  entozoa  underwent  regular  metamorphoses,  and 
that  hydatids  and  tape-worms  had  a  necessary  and  mutual  depend* 
ence  on  each  other.  It  could  not  be  expected  that  investigations 
of  this  kind  would  end  here,  and  it  has  since  been  shown  that 
very  many  entozoa  pass  through  far  more  complex  changes  than 
the  tape-worm  ;  and  that  they  often  exist  out  of  the  bodies  of  the 
animals  which  they  ultimately  inhabit,  in  such  peculiar  forms, 
and  for  so  long  a  time,  as  almost  to  set  at  nought  tne  efforts  of  the 
helminthologist  to  unravel  their  several  transformations.  Among^ 
this  number  is  the  liver-fluke,  the  structure  and  metamorphoses 
of  which  we  shall  now  attempt  to  describe,  as  it  is  upon  know- 
ledge of  this  kind  that  the  means  which,  as  patholc^ists,  we  possess 
for  the  treatment  and  prevention  of  the  rot  in  sheep  are  based. 

Technically  speaking,  the  liver-fluke  is  known  as  the 

Distoma  hepaticum^  or  Fasdola  liepatica. 

The  name  Fasdola^  to  which  many  naturalists  give  preference, 
was  originally  bestowed  on  this  entozoon  by  Linnaeus,  while  that 
of  Distoma  was  adopted  by  Retzius,  under  the  belief,  as  would 
seem,  that  it  was  furnished  with  two  distinct  mouths — one  at 
the  anterior  extremity  {a^fig.  3),  and  a  second  a  little  behind  the 
first  named,  on  the  ventral  surface  (i,  fig,  3).  The  term  hepaiicuni 
is  employed  in  conjunction  with  Distoma  to  signify  that  the 
entozoon  is  met  with  in  the  liver. 

The  distoma  belongs  to  the  order  Trematoda,  a  classification 
which  denotes  that  it  is  a  suctorial  worm,  and  by  most  naturalists  it 
is  placed  in  the  second  family  of  this  order.  It  will  thus  J>e  seen 
that  it  is  a  matter  of  minor  importance  whether  we  speak  of  the 
creature  as  a  liver-fluke,  trematode  worm,  distoma^  or  fasdola. 

Professor  Owen,  in  his  ^Lectures  on  the  Invertebrate  Animak* 
(1843),  says :  *^  The  TVerhatoda  may  be  characterised  as  having  a 
soft,  rounded  or  flattened  body,  with  an  indistinct  head,  pro- 
vided with  a  suctorious  foramen,  and  having  generally  one  or 
more  sucking  cups  for  adhesion  in  different  parts  of  the  body  ; 
the  organs  of  both  sexes  are  in  the  same  individual.'*  From  the 
same  author  we  learn  that  Rudolphi,  a  pupil  of  Linnaeus,  adopted 
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external  and  easily  recognisable  characters  for  the  generic  sub- 
diviiioos  of  the  Trematode  order  according  to  the  numbers  and 
positions  of  the  suctorious  orifices  and  cavities.  "  When  there  is 
oal  J  a  single  one,  it  constitutes  the  genus  M<mo»toma  ;  when  there 
ue  two,  which  are  terminal  or  at  opposite  ends  of  the  body,  vou 
have  the  character  of  the  genus  AmpHistoma  ;'  when  the  posterior 
of  the  two  suckers  is  not  terminal,  but  on  the  inferior  surface  of 
(be  body,  it  ccmstitutes  the  genus  Dittoma;  three  suctorious 
rarities  characterise  the  genus  Tristoma  ;  five  the  genus  Penta- 
toma;  and  a  greater  number  that  called  Polyxtoma." 

Form  and  Size. — The  Distoma  hepaticam  varies  in  size  in  the 
Bme  animal,  according  to  the  age  of  the  entozoon.  Although 
this  it  the  case,  it  is  a  singular  circumstance,  hereafter  to  be 
uplained,  that  no  distomata  are  found,  even  in  long-existing 
cases  of  rot,  so  small  as  to  warrant  the  belief  that  they  had  been 
hatched  within  the  biliary  ducts.  The  form  of  the  entozoon  is 
tlut  of  an  oblong  oval,  flattened  from  side  to  side  Its  greatest 
breadth  is  anteriorly,  immediately  behind  the  central  sucker, 
&om  which  point  it  gradually  tapers  to  its  caudal  extremity. 
Ulen  fully  developed,  the  distoma  will  attain  a  length  of  an 
inch  and  quarter,  and  a  breadth  of  half  an  inch  at  its  widest 
part  Many  of  the  smaller  specimens,  however,  do  not  bear  the 
same  proportion  between  their  length  and  breadth,  being  some- 
what rounder  in  form.  It  is,  however,  to  be  borne  in  mind,  that 
00  being  removed  alive  from  the  biliary  ducts,  the  creatures  are 
Ken  to  contract  themselves,  so  as  to  appear  very  much  smaller 
than  they  really  are — a  circumstance  wluch  has  often'  led  to  an 
iDconect  conclusion  with  regard  to  their  real  size,  and  conse* 
qnendy  as  to  their  age,  and  the  length  of  time  they  had  been 
located  within  the  ducts. 


Foar-denlopBl  UitHUU. 

We  here  insert  an  engraving  (Jig.  2)  of  two  distomata  of  ma- 
'ued  growth,  which  will  assist  our  exposition.     One  of  them  is 

*  The  flnke  thus  named  ii  freqaentl  j  nut  with  In  oxen  and  ikeqi,  attached  to 
mmnccnutarfsceDf  thenunen,  in  which  dtoation  it  appears  to  be  nnprodnetive 
M^Mhiet— Armw. 
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represented  as  exposing  the  ventral  surface — that  on  the  ri^ht — 
and  the  other  the  back  or  dorsal  surface. 

Colour. — The  colour  of  the  entozoon  is  found  to  raiy,  ac- 
cording; to  the  amount  of  bile  which  is  contained  within  its 
digestive  system.  If  well  filled  with  this  fluid,  the  distoma  has  a 
dark-brown  or  occasionallj'  a  brownish-bUck  hue  ;  on  the  con- 
trary, if  nearly  empty,  its  colour  is  a  yellowish-brown.  Very 
frequently,  howerer,  some  of  its  digestive  tubes  are  replete  with 
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<lark  bile  while  othera  are  empty,  which  gives  to  the  creature  a 
peculiar  parti-coloured  hue. 

External  Surface. — When  the  external  surfiBice  is  examined 
with  a  low  magnifying  power,  the  skin  is  found  to  be  thickly 
covered  with  minute  papilke  which  point  towards  the  posterior 
port  of  the  body.  (See^,  8.)  In  some  specimens  we  have  found 
only  the  anterior  half  of  the  creature  thus  covered,  while  in  others 
no  papillae  could  be  detected  on  any  portion  of  llie  skin.  These 
differences  do  not  seem  to  mark  any  distinction  of  species,  nor  to 
be  indicative  of  the  age  of  the  entozoon ;  but  are  probably  owing 
to  a  casting  <^  or  shedding  of  the  papiUs,  as  we  see  in  so  many 
other  creatures.  The  epidermic  portion  of  the  skin  is  very  thin 
and  transparent,  and  appears  to  be  homogeneous.  It  is  best  ex- 
amined by  stripping  off  a  portion  of  the  integument  as  a  whole, 
when  torn  fragments  of  epidermis  will  be  met  with  on  the  edges 
of  the  detached  piece.  The  substance  of  the  dermis  or  true  skin 
appears  to  be  composed  of  minute  granules,  arranged  in  some 
parts  in  a  linear  form  both  longitudinal  and  transverse,  incor- 
porated with  numerous  cellules. 

Several  of  these  peculiarities  are  very  well  depicted  in  Jiff.  3,  on 

the  preceding  page,  which  represents  a  magnified  view  of  the  ex- 

'temal  surface  of  the  entozoon.     In  addition  to  the  papillated  skin, 

the  mouth  or  anterior  sucker  (a),  the  ventral  or  posterior  sucker  (b), 

and  the  so-called  intromittent  organ  or  penis  (c),  are  represented. 

Muscular  System, — Immediately  beneath  the  integument  lies 
the  muscular  or  contractile  tissue,  on  which  the  various  motions 
of  the  entozoon  depend.  In  an  animal  the  parenchyma  of 
whose  body  is  so  pulpy  as  that  of  the  distoma,  it  is  almost  im- 
possible clearly  to  demonstrate  the  arrangement  of  the  muscular 
fibres.  It  seems,  however,  that  most  of  them  run  in  a  longitudinal 
direction  and  others  transversely,  while  some  would  appear  to 
cross  these  at  angles  more  or  less  acute.  Towards  the  mouth 
the  fibres  are  stronger  and  more  clearly  developed,  as  they  also 
are  about  the  region  of  the  ventral  sucker,  their  special  arrange- 
ments, however,  in  regard  to  these  organs  will  be  hereafter 
considered. 

Aquiferous  System. — ^Traversing  the  parenchymatous  and  other 
stroctures  in  every  possible  direction,  immediately  beneath  the 
int^ument,  are  numerous  tubes,  exceedingly  small  in  size,  form- 
ing a  beautiful  rete^  akin,  as  is  supposed,  to  the  capillary  system 
of  the  higher  order  of  animals.  These  tube*  have  been  de- 
scribed as  ending  in  minute  cceca,  and  which  they  would  appear 
here  and  there  to  do;  but  their  continuous  connection  and 
Teticolated  arrangement  are  well  seen  in  flukes  rendered  trans- 
parent by  immersion  in  glycerine.      They  give  passage  to  a 
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colourless  Quid,  among  wlikh  are  numerous  granules.  These 
tubes  would  seem  to  be  chiefly  concerned  in  nutrition,  but 
whether  thcj  have  or  not  any  direct  communication  with  the 
true  digestive  system  we  have  been  unable  to  determine.  Indeed, 
this  is  a  point  in  connection  with  the  organism  of  the  distoma  on 
which  we  hesitate  to  speak  with  confidence.  In  the  young  flukes, 
referred  to  at  paffe  94,  the  aquiferous  system  appeared  to  be  so 
connected. 

In  distomata  which  contain  but  little  bile  the  aquiferous  tubes 
are  seen  to  advantage,  but  we  have  failed  to  find  them  united  to  a 
single  vessel  centrally  placed,  as  described  by  some  authorities. 
We  have  also  been  unable  to  detect  the  so-called  "  excreting 
organ"  of  Van  Beneden,  Aubert,  and  others,  which  is  said  to  be 
situated  near  the  caudal  extremity  of  the  entozoon,  and  to  receive 
the  contents  of  diis  single  vessel.  Is  it  possible  that  die  "  ex- 
creting organ  "  has  been  confounded  with  an  occasicmal  dilata- 
tion of  one  of  the  tubes  connected  with  the  external  male  organ 
— the  vasa  deferentia — at  its  inferior  extremity  ?  We  have  often 
found  one,  and  sometimes  both  of  these  tubes  to  be  thus  dilated ; 
although  in  the  majority  of  instances  such  is  not  the  case. 

The  readiness  with  which  distomata  imbibe  tepid  water, 
which  causes  them  to  swell  out  and  become  very  opaque,  led 
US  in  our  original  investigations  to  suppose  that  these  aquiferous 
tubes  might  receive  their  contents  by  endosmosis,  and  we  bad 
recourse  to  a  variety  of  experiments  with  coloured  fluids  to  deter- 
mine the  point.  At  length  we  concluded,  however,  that  such 
was  not  the  case,  aldiough  we  found  that  disbnnata  placed  in 
tepid  bile  would  imbibe  some  of  this  fluid,  yet  by  no  means  so 
quickly  nor  in  such  quantity  as  they  did  water. 

Ventral  Sucker. — Before  describing  the  internal  structures  of 
the  fluke,  we  will  add  a  few  words  in  Uiis  place  on  the  ventral 
sucker,  a  magnified  view  of  which,  when  detached  from  the  body, 
is  here  inserted.     Seejiff.  4, 


This  organ  consists  of  an  outermost  raised  border,  of  a  circular 
form,  surrounding  a  concave  or  sunken  centre,  which  is  imper- 
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forate.  The  border  is  very  firm  compared  with  the  general 
surface  of  the  body  of  the  distoma,  and  is  chiefly  composed  of 
two  sets  of  muscular  fibres  arranged  after  the  manner  of  an  ordi- 
nary sphincter.  Muscular  fibres  also  radiate  from  the  centre  of 
the  sunken  part  towards  the  outer  edge  of  the  border.  The 
whole  arrangement  is  beautifully  adapted  for  the  attachment  of  the 
entozoon  to  the  mucous  membrane  of  the  biliary  ducts,  whereby  it 
is  enabled  to  resist  the  contraction  of  the  ducts  to  expel  it  with 
the  bile  into  the  intestine.  Use,  no  doubt,  is  also  made  of  this 
sucker  as  a  kind  of  focal  point  in  the  entozoon's  efforts  to  travel 
onwards  into  the  smaller  branches  of  the  ducts  to  deposit  its  ova. 
Besides  this,  an  opinion  prevails  that  the  organ  is  employed  in 
the  act  of  coition  between  two  distomata,  supposing  such  to  be 
necessary  for  fructifying  their  ova.  We,  however,  incline  to  the 
opinion  that  no  such  contact  does  take  place,  but  that  the 
entozoon  is  self-impregnating. 

Digestive  System, — ^This  part  of  the  organism  of  the  distoma 
is  more  simple  in  its  arrangement  than  many  other  portions,  and 
although  it  has  been  described  with  much  minuteness,  several  of 
these  accounts  are  very  far  from  correct  It  commences  at  the 
bottom  of  the  mouth  or  oral  sucker  as  a  single  tube  or  oesophagus, 
which  runs  for  a  short  distance  directly  downwards,  and  then 
divides  into  two  main  intestinal  branches  (see  Jigs.  5  and  6). 
These  branches  diverge  from  each  other,  and  in  so  doing  they 
approach  the  outer  borders  of  the  entozoon.  This  divergence 
is  greatest  opposite  to  the  ventral  sucker,  after  which  the  tubes 
again  converge  a  little,  and  then  run  in  a  parallel  course  towards 
the  caudal  extremity,  where  they  split  up  into  numerous  fine 
divisions.  Where  their  divergence  is  most,  there  also  the  tubes 
are  largest,  being  often  pouch-like  in  their  form.  Prior  to 
their  dilatation,  they  give  off  from  their  outer  side  four  or  five 
smaller  branches,  which  take  somewhat  an  upward  course  in  this 
the  cervical  portion  of  the  entozoon  and  run  towards  the  margin 
of  the  creature,  dividing  in  their  course  in  an  arborescent  manner 
into  numerous  fine  canals,  to  end  ultimately  in  minute  cceca 

ifff-  5). 

From  below  these  branches,  usually  about  fifteen  others  leave 
each  parent  trunk,  also  on  the  outer  side,  and  take  a  similar 
coane,  dividing  and  ending  in  the  same  manner.  These,  how- 
ever, all  incline  more  or  less  downwards.  The  parent  trunks, 
thus  diminished  in  size,  next  split  up  in  the  way  before  described. 
A  few  branibhes — rarely  more  than  five  or  six — leave  the  trunks 
on  their  inner  side,  and  running  a  very  short  distance  towards  the 
medimn  line  of  the  distoma,  end  likewise  in  a  similar  manner. 
The  situation  of  the  intestinal  tubes  is  about  central  between  the 
dorsal  and   ventral  surfaces  of  the  entozoon,  so  that  they  are 
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risible  on  either  aide.     The  ^neral  arrangement  of  the  tmnkt 
and  blanches  is  very  well  depicted  in  the  annexed  engraving, 


E^5. 

UtfOnejUtmiaitttDMimit.    M^UBad. 

In  this  illustration,  and  also  in  the  one  following  Cfy.  6), 
a  marks  the  oral  sucker,  b  the  oesophagus,  and  e  its  division  into 
the  two  intestinal  branches  or  parent  trunks  from '  which  the 
others  spring. 

In^.  6,  inserted  overleaf,  an  attempt  has  been  made  to 
depict  the  arrangement  of  the  muscular  fibres  at  the  origin  of 
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die  digotiTe  oigaoi,  but  not  with  the  succets  we  conld  have 


Fig.  6. 


Oral  Suckm-  and  (Etophaffut. — These  parts  of  the  distoma  seem 
not  to  have  received  that  amount  of  attention  which  is  necessary 
to  explain  the  double  function  they  have  to  perform — namelj, 
of  so  inlet  and  outlet  to  the  bile  on  which  the  entozoon  ezisto. 
Eiuniaed  with  a  low  ma^ifying'  power,  the  oral  sucker  and 
oMphagns  appear  to  be  continuous  as  a  simple  funnel-shaped 
body,  situated  immediately  above  the  bifurcation  of  the  digestive 
tabe.  They  will,  however,  be  found  to  be  far  more  complex  in 
tiieir  arrangement  when  carefully  dissected  under  the  microscope. 

The  sacker  itself  (a,  jig.  6)  is  formed  on  the  same  plan  as  the 
Taitra]  one,  with  its  raised  and  rounded  border,  and  sunken  centre. 
Dhecdy  at  the  bottom  of  the  concavity  an  opening  leads  to  the 
Ksofdiagua  (Ptjiff'  6),  a  short  tube  represented  as  slightly  dilating 
isfmorly,  where  it  divides  into  two  principal  branches  (c). 
Fnm  its  commencement  to  its  termination  the  oesophagus  is 
mTDnnded  wilh  bundles  of  muscular  fibres  (dd).  These  fibres 
ran  lengthways  by  the  side  of  the  tube,  reaching  from  its  upper 
to  its  lower  part,  and  so  embracing  it  as  to  form  an  elongated 
qthincter.  The  artist,  by  intersecting  Hoes  at  the  lower  part 
of  the  msopbagns,  has  attempted  to  show  that  the  fibres  surround 
the  canal,  and  with  the  object  also  of  bringing  it  into  view, 
|>e  has  represented  a  portion  of  the  sphincter  as  being  cut  away 
ID  &0DL  Although  the  <Bsophagus  lies  in  the  centre  of  the 
mnscular  fibres,  these  are  not  equally  developed  all  around  it, 
W  are  stronger  on  the  lateral  parts  than  on  the  back  or  front 

Early  after  commencing  the  study  of  the  anatomy  of  the  livei^ 
floks— ^low  several  years  since — we  had  an  opportiuuty  of  seeing 
the  entozoon  eject  from  its  oral  opening  considerable  portions  of 
the  cmtents  of  the  digestive  tubes.  We  first  witnessed  this  on 
placing  one,  obtained  directly  after  slaughtering  a  sheep,  in  some 
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tepid  water.  The  creature  almost  immediately  elevated  its  head, 
and,  with  a  leech-like  action,  ejected  a  portion  of  the  contents. 
This  was  quickly  followed  by  two  other  similar  ejections,  soon 
after  which  it  died.  Since  that  time  we  have  witnessed  the 
same  thing  again  and  again,  for  it  has  always  been  our  object  to 
obtain  the  entozoon  alive  for  our  investigations  and  dissections. 

That  a  strong  OBSophagean  sphincter  is  required  can  be  easily 
understood,  when  it  is  remembered  that  on  the  creature  having 
forced  itself  into  the  smaller  ramifications  of  the  biliary  ducts, 
the  pressure  exerted  on  its  body  by  the  *peristaltic  action  of  the 
ducts  is  at  times  very  considerable.  This  pressure  might  other- 
wise drive  out  the  sdimentary  matter  from  the  digestive  organs. 
In  dead  flukes  the  sphincter  is  still  so  firmly  closed  that, 
although  by  pressure  between  two  plates  of  glass  under  the 
microscope,  the  alimentary  materials  are  easily  driven  backwards 
and  forwards  and  made  to  press  against  the  lower  part  of  the 
cesophagus,  none  can  be  seen  to  be  expelled  through  it  into 
the  mouth.  The  free  passage  of  the  contents  of  the  digestive 
organs  in  either  direction  shows,  however,  that  every  facility  is 
given  for  the  oral  sucker  to  act  either  as  an  inlet  or  outlet  to 
the  digestive  system. 

Crenerative  Organs. — ^The  reproductive  system  is  without  doubt 
by  far  the  most  interesting  portion  of  the  organization  of  the  di- 
stoma,  but  at  the  same  time  it  is  the  most  complex  in  its  arrange- 
ment, and  difficult  of  investigation.  This  arises  from  the  circum- 
stance that  the  entozoon  is  hermaphroditic  or  bi-sexile^  and  as  a 
necessary  consequence  the  male  and  female  organs  are  inter- 
mingled to  some  extent,  while  their  naturally  large  development 
requires  their  occupancy  of  a  considerable  portion  of  the  body  of 
the  creature.  In  the  illustration  (jftff.  7)  inserted  overleaf,  the 
generative  organs  are  represented  apart  from  any  others — an 
arrangement  which  will  materially  assist  our  description.  We 
shall  first  explain  the  several  peculiarities  of  the  female  organs, 
and  follow  with  those  of  the  male. 

Female  Organs :  the  Vttelliffenes,  or  yelk-forming  organs  (a  Oj 
Jiff.  7).  These  structures  occupy  the  margins  of  the  body  on 
either  side,  extending  from  about  opposite  the  inferior  portion  of 
the  ventral  sucker  to  the  extreme  end  of  the  distoma.  The  yelk 
sacs  are  clustered  around  minute  tubes  in  the  form  of  branches, 
somewhat  like  currants  upon  their  footstalks,  giving  a  beautiful 
dendritic  character  to  the  whole  arrangement.  The  stems  of  these 
•tubes  ate  in  turn  connected  with  two  larger  ducts,  b  &,  which  run 
more  or  less  in  a  wavy  course  parallel  with  the  margins  of  the 
entozoon.  These  collect  the  contents  of  the  smaller  tubes,  which 
they  transmit  by  two  horizontal  branches,  c  c,  to  an  ovoid  body 
situated  in  the  centre  of  the  creature  at  about  its  upper  third. 
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This  body  has  been  by  some  helmiathologists  called  the  "germ 
ttock."  In  some  BpecimeoB  of  distoma  in  out  collection  a  third 
branch  is  leen  to  proceed  from  the  jelk  aaca  towaida  the  "germ 
nock,"  joining  the  main  htnizontal  duct  before  it  reache*  that  body. 


Fig.  7, 
GawnUn  Orpu  of  Iba  DIiIodi*.    MignKM. 

From  the  "  germ  stock "  a  short  duct  arises  which  leada 
directly  upwards  into  the  aterui,  ee.  Within  this  duct  the  ora 
ue  first  to  be  detected — a  fact  which  we  think  of  some  import- 
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ance  in  determiniiig  the  use  of  the  *^  germ  stock,"  about  which 
authorities  differ.  The  eggs  are  colourless  before  they  reach  the 
uterus,  and  have  exceedingly  thin  cases  or  coverings. 

The  uterus, — This  organ  lies  nearer  to  the  ventral  than  the 
dorsal  surface,  and  is  therefore  best  to  be  observed  on  that  side. 
It  stretches  more  or  less  across  the  body  of  the  entozoon  both 
beneath  and  behind  the  ventral  sucker.  It  is  liable,  however,  to 
great  variation  in  size — according  to  the  quantity  of  ova  it 
contains.  In  some  instances  the  ova  lie  in  many  parts  of  the 
organ  as  a  single  file,  while  in  others  they  are  crowded  together 
and  overlie  each  other  in  all  possible  directions,  so  as  to  have  an 
appearance  of  being  placed  in  a  largely  dilated  cavity,  rather 
than  in  a  duct  coiled  and  turned  upon  itself.  From  the  uterus 
the  oviduct  {f 9  Jiff*  8,  page  108)  passes  in  a  tortuous  course  by  the 
side  of,  or  occasionally  partly  behind,  the  ventral  sucker,' to  reach 
the  sheath  of  the  male  organ  (ijfig*  7,  and  d^Jig.  8),  upon  the  edge 
of  which  it  opens.  This  opening  is  with  very  great  difficulty  to 
be  detected,  and  we  have  spent  many  a  fruitless  hour  in  searching- 
for  it,  only  succeeding  now  and  then. 

The  ova  lie  always  along  the  oviduct  in  a  single  tow  (see  J^j 
.  8),  and  this  entirely  without  reference  to  their  number  within 
e  uterus.  They  therefore  escape  singly,  but  no  doubt  with 
very  quick  succession,  so  that  a  considerable  quantity  are  soon 
voided.  While  in  the  uterus  the  ova  undergo  a  singular 
change  in  colour  by  their  sheUs  losing  their  original  white  con- 
dition and  becoming  of  a  •  yellowish-brown  hue.  The  shells 
also  become  harder  and  thicker,  as  would  appear  from  an  earthy 
deposition  within  them,  for  when  the  ova  are  slightly  pressed  on 
a  slip  of  glass  they  are  found  to  have  a  gritty  feel,  and  to 
give  a  peculiar  crepitating  sound.  The  origin  of  this  hardnesa 
is  to  our  minds  somewhat  doubtful,  although  we  would  not  dis- 
pute that  it  may  be  due  to  the  secretory  function  of  the  internal 
membrane  of  the  uterus.  It  is  sufficient  in  this  place  to  allude 
to  the  circumstance,  more  especially  as  we  shall  presently  return 
to  it  again. 

Male  Organs :  the  Testes. — These  organs  occupy  the  central 
parts  of  the  body,  being  bounded  inferiorly  and  laterally  by  the 
yelk  sacs  and  ducts,  and  superiorly  by  the  uterus.  They  consist 
of  a  series  of  convoluted  tubes,  which  seemingly  follow  no  fixed 
plan  of  arrangement  (seeff,  jig.  7),  being  entwined  and  twisted 
in  every  possible  direction.  In  many  places  they  would  appear 
to  have  ccecal  beginnings,  which  are  more  or  less  forked  and 
branched  (^  g^  fig.  7).  In  size  they  exceed  the  ducts  belonging  to 
the  female  generative  system,  while  their  contents  impart  to  them 
a  much  paler  colour.  Some  of  these  seminiferous  tubes  cluster 
around  the  ^^germ  stock^^^  and  have,  we  believe,  a  free  communi<- 
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cation  with  it ;  if  so,  we  see  no  reason  to  doubt  that  it  is  here 
that  impregnation  tiJces  place,  and  that  the  whole  of  the  sper- 
matic fluid  finds  in  this  place  its  proper  outlet. 

We  are  aware  that  a  different  opinion  prevails  among  helmin- 
thologists,  some  of  whom,  however,  speak  doubtfully  on  the 
point;  and  we  are  also  not  unmindful  that  our  statement 
assigns  no  function  to  the  so-called  ^^vasa  deferential*  and 
generative  appendage,  or  ^^ intramittent  organ**  ihfis*  '»  and  a, 
fig.  8)  in  ihefcsctmdatinff  process.  One  fact  among  several  othera 
which  points  to  this  conclusion  is  that  the  ova  are  seen  covered  with 
their  membranom  eases  when  issuing  from  the  '^  germ  stock,"  to 
enter  the  uterus  (see  description  of  these  parts^  preceding  paae). 

Now  it  is  evident  that  before  being  so  covered  their  impreg- 
nation must  have  been  effected.  But  supposing,  on  the  contrary, 
the  foecundating  fluid  of  the  male  organs  to  be  ejected  into  the 
mouth  of  the  oviduct,  by  being  first  conveyed,  through  the  action 
of  the  "  vasa  defereniiOy**  into  the  receptacle  (i,  fig,  8),  which 
lies  in  the  sheath  {d^  Jig.  8)  of  the  supposed  intromittent  organ, 
it  is  evident  that  it  must  traverse  the  entire  convolutions  of  the 
nterus,  pass  all  the  perfected  ova,  and  descend  into  the  '^  germ 
stock "  to  exert  \\s  special  purpose.  This,  at  any  rate,  is  a  cir- 
cuitous course,  although  none  the  less  possible  merely  on  that 
account  The  other  view,  however,  has  simplicity  if  not  posi- 
tive verity  for  its  support;  it  leaves,  nevertheless,  an  office  to 
be  assigned  for  the  so-called  ^^vasa  deferentia**  and  the  other 
organs  connected  with  them,  of  an  entirely  different  character, 
miless  absolute  copulation  between  two  distomata  does  take  place. 

We  speak  with  some  hesitation  and  with  much  deference  to 
eminent  helminthologists,  when  we  say  that  the  ^^  vasa  deferentia  ^ 
(^^9  Jiff*  '^9  <^d  cc^  Jig.  8),  which  have  their  origin  near  to  the 
cotiio/  extremity  of  the  entozoon,  may  possibly  secrete  a  fluid 
which  is  carried  into  the  receptacle  (^,  Jig,  8),  lying  within  the 
theath  of  the  generative  appendage^  hence  to  be  conducted  into 
the  oviduct  during  the  well-known  retraction  of  the  organ,  to 
fixmish  the  earthy  materials  necessary  for  the  proper  formation  of 
the  shells  of  the  numerous  ova  existing  within  the  uterus.  From 
the  peculiar  arrangement  of  the  parts  it  seems  easy  for  the 
opening  of  the  duct  belonging  to  the  appendage  to  be  brought  in 
contact  with  the  mouth  of  the  oviduct,  when  the  organ  is  partially 
letracted  into  its  sheath,  and  it  is  probable  that  in  the  act  of 
letnction  the  materials  are  made  to  enter.  That  there  must  be  a 
great  demand  for  such  matter  all  must  admit  who  have  carefiiUy 
studied  the  ova  of  the  Distoma.  Such  a  view,  of  course,  pre- 
mpposes  that  the  vasa  deferentia  are  unconnected  with  the  testes, 
which,  by-the-bye,  far  exceed  them  in  size;  not  that  this  fact 
of  itself  negatives  the  opinions  which  are  generally  entertained. 
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but  in  cooaidering  the  function  of  theK  intricate  organi  it  should 
not  be  lost  sight  of. 

Fiff.  8,  here  inserted,  will,  from  the  large  scale  on  which  it  is 
drawn,  materially  assist  the  general  description  of  the  generative 
organs  which  we  have  given.  It  will  also  help  to  convey  a 
correct  idea  of  the  formation  of  the  " intromittettt  organ"  (a)^ 
when  exserted. 


/ 


Fig.  8. 

Hl^lj-iupUfled  Tiew  ct  Uie  UUrm  uA  Oviduct  of  tlie  IiMima  ktpaticiaii,  wlUi  Uie  K-ctlM  Vals 
InDDmlllent  Oifui,  Ssnlml  Rseptadg,  sdiI  DscU. 

TTie  iatromUtent  organ,  or  geiterative  appendage.  —  Up  to  the 
present  we  have  not  met  with  any  correct  representation  of  this 
organ ;  we  can,  however,  recommend  the  one  here  given  (J^.  8) 
to  the  favourable  notice  of  the  reader.  The  illustration,  toge- 
ther with  most  of  the  others  which  we  have  employed,  is  original, 
and  we  have  preferred  for  each  of  them  to  represent  special 
portions  of  the  structure  of  this  interesting  and  somewhat  com- 
plicated entozoon,  rather  than  to  adopt  the  confused  plan  of 
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mixing  the  whole  up  together  in  one  illustration.  The  generative 
appendage  is  strongly  muscular,  especially  on  the  side  of  its 
curvature,  as  is  attempted  to  be  depicted  by  the  lines  there 
drawn.  In  addition  to  its  longitudinal  order  of  fibres,  it  has 
also  a  circular  set,  which  are  well  developed.  When  fully  pressed 
oat  the  appendage  curves  upon  itself,  and  always  in  proportion 
to  the  amount  of  pressure  which  is  employed  to  produce  its 
exsertion.  It  is  also  found  to  have  a  cauliflower-like  projection 
at  its  extreme  end,  which  otherwise  is  of  a  romided  form.  It  is 
imperforate  at  its  extremity,  for  the  duct  which  enters  its  base 
from  the  receptacle  (i)  within  its  sheath  only  extends  about  a 
third  part  oi  the  entire  length  of  the  appendage,  where  it  abruptly 
tenninates. 

It  has  been  supposed,  but  erroneously,  that  a  canal  runs 
through  the  whole  course  of  the  organ,  and  in  several  illustra- 
tions of  it  such  a  passage  is  represented.  We  quote  Professor 
Owen's  remark  on  this  point,  which  must  suffice  to  show  the 
general  opinion  of  naturalists  :  "  This  appendage,"  says  this  dis- 
tinguished professor,  ^'  is  spirally  disposed  when  flaccid,  is  tubular 
and  distinctly  perforated  at  the  apex."  * 

The  extraordinary  curving  of  the  appendage  upon  itself  when 
completely  exserted,  and  therefore  under  circumstances  analogous 
to  its  erection,  seems  to  us  to  militate  greatly  against  the  opinion 
of  its  being  used  as  an  intromittent  organ,  in  the  true  sense  of 
the  term ;  whilst  its  size  likewise  negatives  the  idea  that  it  can 
be  made  to  enter  the  mouth  of  the  oviduct  as  it  would  have  to  do 
in  ordinary  copulation.  If  contact  for  fructifying  the  ova  does 
take  place  between  two  distomata,  but  which  we  very  much 
doabt,  it  would  appear  that  the  generative  appendage  of  one 
could  only  enter  the  sulcus  which  is  produced  by  the  retraction 
of  the  org^n  into  its  sheath  in  the  other  of  the  two  creatures  thus 
engaged.  In  being  fully  retracted,  however,  the  appendage 
appears  to  simply  lie  within  the  sheath ;  and  it  is  very  probable 
that  its  retraction  is  chiefly  needed  for  the  purpose  of  giving  a 
iacili^  to  the  escape  of  the  ova  from  the  oviduct,  as  previously 
explained. 

Nervous  system, — In  concluding  our  description  of  the  anatomy 
of  the  distoma  we  add  one  word  respecting  its  nervous  system. 
Mehlis,  some  years  since,  described  the  nervous  system  of  the 
entozoon  as  consisting  of  *^a  delicate  oesophageal  filamentary 
ring,  with  a  slight  ganglionic  enlargement  on  each  side,  from 
which  minute  fibres  pass  into  the  suctorial  sphincter;  and  two 
large  filaments  pass  backwards,  one  on  each  side,  as  far  as  the 
ventral  sucker  "  {(keen).  We  are  free  to  confess  that  up  to  this 
time  our  investigations  have  not  satisfied  us  of  the  existence  of  a 

*  *  Lectures  on  Invertebrate  Animals.' 
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nervous  system,  but  we  certainly  see  no  reason  to  doubt  Mehlis* 
liescription,  and  therefore  cannot  say  tv^ith  Kiichenmeister  that  it 
"  is  wanting." 

Having  now  explained  the  general  structure  of  the  entozoon  as 
fully  as  present  circumstances  seem  to  require,  we  pass  on  to 
speak  of  its  natural  history  and  development* 

Natural  History  of  the  Distoma  hepaticum. 

The  Distoma  belongs  to  that  class  of  creatures  which,  although 
parasitic  to  mammalian  animals,  are  only  so  in  their  highest 
stage  of  development.  To  reach  this  they  undergo  a  series  of 
successive  metamorphoses,  out  of  the  body  of  the  animal  which 
they  ultimately  inhabit.  The  liver-fluke,  while  passing  through 
some  of  its  transformations,  is  met  with  in/ivulets,  ponds,  stagnant 
waters,  wet  pastures,  and  allied  situations — a  circumstance  which 
explains  many  of  the  facts  practically  known  to  agriculturists 
and  others  respecting  the  rot  in  sheep. 

Notwithstanding  the  rapid  advances  made  by  science  within 
the  last  few  years  in  unravelling  many  of  the  singular  metamor- 
phoses of  entozoa,  our  description  of  those  through  which  the 
Distoma  hepaticum  really  passes  from  the  ovum  to  the  perfect 
■entozoon  must  be  somewhat  incomplete,  because  all  of  them  have 
not  as  yet  been  fully  traced  out  A  far  greater  difficulty  than 
might  be  supposed  belongs  to  investigations  of  this  kind,  and  the 
time  and  patience  required  for  the  purpose  are  immense.  This 
difficulty  is  not  a  little  increased  by  the  circumstance  that  when 
many  of  these  forms  are  existing  in  water  as  infusoria  we  fail  to 
identify  them  with  the  particular  entozoon  to  which  they  belong. 
Upon  the  correct  solution  of  the  problem,  however,  hangs  our 
chief  hope  of  affording  security  to  animals  against  those  entozoa 
which  undergo  such  transformations. 

The  family  of  flukes  alone  is  a  very  numerous  one,  and  has 
been  estimated  by  some  naturalists  at  from  four  to  five  hundred, 
all  of  which  are  thought  to  pass  through  allied  metamorphoses. 
As  Jlukes  they  are  parasitic  to  mammals,  birds,  fishes,  reptiles^ 
and  even  non-vertebrate  creatures.  With  facts  like  these  to 
grapple  with,  the  only  wonder  is  that  so  much  is  really  known 
about  the  Distoma  hepaticum^  and  that  helminthologists  are 
enabled  to  speak  with  confidence  upon  some  of  the  transforma- 
tions it  undergoes ;  and  not  only  so,  but  to  give  practical  effect 
to  this  knowledge  by  advising  flockmasters  how  to  protect  their 
sheep  in  a  great  measure  from  its  attacks. 

*  While  these  pages  were  pasBiog  through  the  press  our  attention  was  directed 
to  a  Terv  excellent  paper  on  the  anatomy  of  the  Distoma  hepaticwnf  in  the  '  Intel- 
lectual Observer/  by  Dr.  T.  Spencer  Cobbold,  Lecturer  on  ComparatiTe  Anatomy 
at  the  Middlesex  Hospital,  who,  we  are  glad  to  see,  agrees  in  very  many  particulars 
irith  ourselves. 
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Ova, — Sufficient  has  elsewhere  been  said  to  show  that  the 
Dumber  of  ova  yielded  even  by  one  fluke  exceeds  any  estimate 
the  mind  is  capable  of  forming.  Examined  microscopically  the 
o?a  are  of  themselves  very  interesting  objects,  apart  from  any 
knowledge  we  may  have  of  their  destination.  The  annexed  illus- 
tration Qfig*    9)   very  faithfully  depicts  their  appearance  when 


«  -• 


Fig.  9. 

Ota  of  ihe^IilTer-flalce,  ihowlng  the  manner  of  the  escape  of  their  oontentB  by  the 

detAchment  of  the  Opelrcula.    Mocpoifled. 

viewed  in  the  field  of  the  microscope.  It  not  only  represents 
their  form,  but  shows  the  nature  of  their  contents,  and  the 
manner  in  which  these  make  their  escape.  Their  size  is  liable 
to  slight  modification,  some  being  rather  larger  than  others. 
Many  measure  about  liV  of  an  inch  long,  and  -rhr  of  an  inch 
broad.  To  the  unassisted  vision  each  eggy  however,  may  be 
made  distinctly  visible,  by  putting  a  number  in  a  small  phial 
filled  with  water,  agitating  this,  and  then  watching  their  fall 
while  holding  it  to  the  light  Their  being  rendered  so  percep- 
tible by  this  procedure  is  doubtless  due  in  part  to  their  brown 
colour. 

The  density  of  the  shells  of  the  ova  is  probably  an  important 
means  for  enabling  them  to  resist  decomposition,  and  to  retain 
their  vitality  for  a  much  longer  period  than  otherwise  would  be 
the  case.  How  long  their  vital  power  may  continue  it  is  im- 
possible even  to  conjecture.  We  have  kept  ova  well  covered 
with  W8ter  for  upwards  of  two  years,  exposed  during  the  whole 
time  to  the  air  by  leaving  the  cork  out  of  the  bottle,  without 
observing  any  very  gpreat  change  in  the  larger  part  of  them. 
Nothing  at  all  approaching  to  decomposition  could  even  then 
be  detected,  but  whether  all  had  retained  their  vitality  could 
not  be  determined.  That  some,  however,  had  done  so,  is  evident 
from  the  result  of  the  experiment 

The  experiment  was  begun  in  January,  1853,  simultaneously 
with  another,  hereafter  to  be  described,  and  was  continued  to 
April,  1855.  On  September  28,  1853,  here  and  there  an  ovum 
was  observed  to  have  parted  with  its  operculum,  and  a  few 
circular,  nticleated  cells  were  to  be  detected  set  bee  in  the  fluid, 
of  somewhat  larger  size,  but  otherwise  identical  with  those  seen 
in  the  interior  of  many  of  the  ova.  They  had  a  tremulous 
motion,  which  was  interrupted  now  and  then  by  a  jerking  action 
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— thereby  giving  evidence  of  their  being  ciliated  bodies  ;  but  the 
object-glasses  then  at  our  command  were  insufficient  in  magni- 
fying power  to  bring  the  cilia  into  view.  After  this  time,  more 
and  more  of  the  ova  parted  with  their  opercula,  always  with 
a  proportionate  increase  in  the  number  of  circular-shaped  em- 
bryos. Judging  from  the  developing  process  as  seen  to  be  going 
on  in  the  interior  of  an  ovum  from  die  first  gathering  together 
of  the  yelk  to  the  formation  of  cells,  we  reckoned  that  five  or  six 
embryos  were  yielded  by  each  ovum. 

In  a  short  time  numerous  infiisoria — ^polygastric  monads — 
existed  in  the  fluid,  which  were  slow  in  their  movements,  devoid 
of  colour,  and  in  some  other  respects  very  similar  to  the  Monas 
enchelis  of  Pritchard ;  but  whether  these  were  produced  by  an  elon- 
gation of  the  original  circularnBhaped  embryos  of  the  fluke  into  the 
ovoid  form  of  the  monad,  we  could  not  satisfactorily  determine. 
Throughout  the  entire  year  of  1854  a  gradual  increase  of  detached 
opercula  took  place,  but  at  its  close,  and  even  down  to  April 
15,  1855,  when  our  observations  were  discontinued,  a  very  large 
number  of  ova  were  as  perfect  in  appearance  as  when  originally 
placed  in  the  water.  Circular-shaped  embryos,  and  flattened, 
flask-shaped  monads  were  still  abundant,  but  no  higher  form  of 
animal  life  could  be  detected. 

We  have  given  the  particujlars  of  this  experiment,  because  we 
consider  that  everything  which  tends  to  create  thought  is  of  the 
first  importance  in  studying  the  history  of  the  liver-fluke,  and  of 
material  use  in  helping  us  to  explain  many  of  the  phenomena 
connected  with  an  outbreak  of  rot. 

Several  analogous  instances  of  the  long  preservation  of  the 
germs  of  future  creatures  within  the  egg  can  be  adduced. 
Kiichenmeister,  in  describing  the  treatment  for  Ascarides,  says  : 
'^  The  first  thing  to  be  done  by  the  surgeon  in  practice  consists 
in  the  destroying  the  ^gs  of  the  Ascarides  whenever  lA  meets 
with  them,  and  exterminating  every  female  that  he  can  get  at. 
It  was  H.  E.  Richter's  merit  that  he  first  ascertained  that  the 
eggs  remain  uninjured  in  sewage,  &c.  Recently  Barry,  Bischoff, 
and  others  have  proved  that  the  process  of  segmentation  of  the 
eggs  of  Nematoida  continues  even  in  very  concentrated  alkalies  or 
salts.  According  to  the  experiments  of  Verloren  and  Richter, 
already  described,  the  eggs  of  Ascarides  only  attain  their  full 
maturity  when  free  in  nature  (in  water),  and  only  undergo  the 
process  of  segmentation  in  this  situation.  In  the  various  species 
of  Ascarides  the  time  necessary  for  this  piirpose  may  be  difierent ; 
for  whilst,  according  to  Verloren,  this  is  completed  in  one  species 
of  Ascaris  within  a  few  weeks,  the  eggs  of  the  Ascaris  lumhricoides 
require  at  least  eleven  to  twelve  months  for  the  purpose.  Even 
Richter's  first  statement  spoke  of  such  a  period  :  according  to  a 
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communication  from  him  in  January,  1857,  embryos  had  then 
begun  to  be  formed  in  eggs  which  had  been  put  into  water  by 
him  in  February,  1856,  but  they  did  not  move."* 

We  have  a  similar  experiment  with  the  eggs  of  the  Ascaris 
lumbricoides  of  the  horse,  now  in  the  process  of  completion.  They 
have  been  lying  in  water  for  several  months,  but  without  any 
eyidence  of  the  development  of  embryos.  Hereafter  we  may  find 
occasion  to  give  the  result  of  this  experiment,  together  with 
others  which  we  have  adopted  to  elucidate  the  natural  history  of 
some  of  the  entozoa. 

It  is  difficult  to  say  under  \^hat  circumstances  the  embryos  of 
the  future  distomata  will  be  most  quickly  matured,  so  as  to  escape 
from  the  ova.  The  nearer,  however,  all  experiments  to  determine 
this  point  are  made  to  approximate  the  natural  order  of  things, 
the  greater  will  be  their  value.  In  exposition  of  this  subject  we 
come  now  to  the  experiment  previously  alluded  to,  which  was 
begun  on  January  17,  1853.  Reflection  led  us  to  adopt  the  fol- 
lowing plan  for  keeping  the  ova  damp  only,  while  they  were  being 
freely  exposed  to  the  atmosphere — imitating  in  this  respect  their 
location  on  a  wet  pasture.  Two  or  three  layers  of  bibulous  paper 
were  floated  on  the  top  of  water  in  an  ordinary  soup-plate,  and 
upon  these  were  sprinkled  some  ova  obtained  fresh  from  the 
biliary  ducts  of  a  rotten  sheep.  They  were  carefully  examined 
day  by  day,  and  after  a  short  time  it  was  evident  that  the 
developing  process  was  qtdckly  going  on  in  the  interior  of  many 
of  them. 

On  the  1st  of  March  we  detected,  for  the  first  time,  some  of  the 
ova  without  opercula,  and  a  number  of  free  nucleated  cells  (em- 
bryos) identical  with  those  previously  described.  By  the  10th 
of  the  month  more  ova*  had  parted  with  their  opercula,  and  the 
number  of  embryos  had  consequently  increased.  Polygastric  mo- 
nads of  the  form  previously  described  also  made  their  appearance, 
^d,  we  were  inclined  to  think,  bore  a  proportion  to  the  original 
liberated  embryos.  It  is  probable,  however,  that  they  had  no 
connection  with  each  other.  Matters  thus  continued  throughout 
the  month,  and  into  May,  but  without  any  variation  of  suffi- 
cient importance  for  the  further  continuance  of  the  experi- 
ment By  far  the  gpreater  part  of  the  ova  were  at  this  time  as 
perfect  in  their  form  as  when  originally  placed  upon  the  wetted 
paper. 

All  helminthologists  of  repute  appear  to  agree  with  reference 
to  the  nature  of  Ae  embryos  yielded  by  the  fluke-egg,  but,  fi-om 
the  difficulties  of  following  the  changes  which  subsequently  occur, 
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* 'Animal  and  Vegetable  Parasites.'    Translated  by  Dr.  Lankester.    London, 
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conjecture  to  some  extent  takes  the  place  of  observation  Judgmg, 
however,  from  analogy  with  regard  to  the  development  of  other 
T^rematodOy  there  appears  no  reason  to  doubt  that  the  ciliated 
embryo  of  the  Distama  hepaticum  does  not  undergo  any  material 
change  until  becoming  parasitic  to  water-snails,  slugs,  &c.,  and 
that  when  thus  located  it  becomes  converted  into  a  peculiar 
oiganism  called  a  Cercaria-^AC  (see  Jiff.  10,  page  115).  From  the 
nucleus  of  the  distoma-embryo  development  goes  on,  and  a  brood 
of  young  CercaricB  are  ultimately  formed  within  the  sac,  by 
a  species  of  successive  budding,  each  one  in  turn  thus  be- 
coming a  parent.  From  the  first,  second,  or  third  of  these 
oflbpring  a  return  to  the  form  of  the  original  parent  distoma 
takes  place. 

This  system  of  propagation  has  been  described  most  accurately 
by  Steenstrup,  who  has  named  it  "  AUematian  of  Generaticn^^  as 
differing  materially  from  ordinary  metamorphoses.  We  give  his 
own  definition  of  the  process  :  ^'  Alternation  of  Generation  is," 
he  says,  **  the  remarkable  phenomenon  of  an  animal  producing 
an  offspring  which  at  no  time  resembles  its  parent,  but  which, 
on  the  other  hand,  itself  brings  forth  a  progeny  *  which  returns  in 
its  form  and  nature  to  the  parent  animal ;  so  that  the  maternal 
animal  does  not  meet  with  its  resemblance  in  its  own  brood,  but 
in  its  descendants  of  the  second,  third,  or  fourth  degree  of 
generation."  * 

Many  examples  of  this  system  of  propagation  take  place  in 
nature,  and  among  creatures  far  higher  in  the  scale  of  organisation 
than  those  of  which  we  are  now  speaking*;  but  it  is  unnecessary, 
in  a  treatise  of  this  kind,  that  these  should  be  furnished.  We 
may,  however,  direct  the  reader  seeking  such  information  to 
Steenstrup's  work,  and  also  to  Professor* Owen's  on  Partheno- 
genesis^ Kiichenmeister's  on  Parasites^  t  ^^^  Yon  Siebold's  on 
Cystic  Worms.  % 

The  CercaricBy  so  called  from  their  caudate  form  (see  Jiff,  12 
poffe  116),  were  for  a  long  time  considered  as  Infusoria  when  found 
to  be  floating  freely  in  water,  their  origin  and  mode  of  pi^^f^' 
gation  being  unknown  until  the  discovery  of  Steenstrup.  The 
ccrcarta-sacs  were  designated  by  him  ^^mirses^^  and  the  young 
eercarioB  developed  wi^in  them  ^^ parent-nurses^* — terms  which 
have  helped  rather  to  mystify  the  matter  than  to  render  it  plaia 
Most  cercarta-sacs  are  of  simple  organisation  ;  but,  notwithstand- 
ing this,  they  are  found  of  various  forms,  according  to  the  kind 
of  cercaruB  to  be  developed  within  them. 

*  '  Alternation  of  Generations,'  by  J.  Japetns  Snu  Steenstmp,  translated  firom 
4he  German  by  George  BoBk.    London,  1845. 

t  Tranriated  by  Dr.  Lankester.  {  Translated  by  Professor  Huxley. 
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In  the  accompanying  illustration  {^.  10)  we  have  repre- 
■ented  the  sac  of  the  Cercaria  ephemera,  copied  from  Hozley's 
tnnslatioii  of  Von  Siebold's  worK.     In  it  a  represents  the  oral 
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cavity  of  the  cyst ;  b,  the  alimentary  canal ;  c,  a  developed 
eenarut ;  and  d,  other  cercaria  in  the  course  of  formatitm.  In 
hii  description  of  these  organisms  Von  Siebold  remarks  that  "  the 
whole  of  these  mnltiiariously-shaped  cercaria-Bucs  enclose  within 
the  walls  of  their  bodies  a  cavity  which,  besides  the  intestinal 
oecun  (where  such  a  structure  exists),  contains  nothing  but 
J'onng  cercaria.  These  young  are  developed,  not  from  wa,  but 
torn  gemma,  which  differ  essentially  from  ova.  They  are  solid, 
round,  and  somewhat  flattened  discs,  which,  growing  and  de- 
veloping, become  little  caudate  worms,  resembling  in  form  and 
organisation  certun  Trematoda  (DigtoToa,  Mojuutoma,  &c.). 
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Fig.  11  represents  on  &  lar^  scale  the  development  of  the 
cercaricE  as  it  goes  on  within  the  sac  from  the  first  bud  or  sponde  to 
the  perfect  embryo.  A  reference  to  the  figures  will  show — 1,  a 
spomle  ;  2,  sporule  elongating ;  3,  sporule  becoming  caudated ; 
4,  early  form  of  ccrcaria ;  and  5,  perfect  embryo.  In  the  last- 
named  figure,  a  indicates  the  oral  aperture ;  c,  d,  the  urinaiy 
organ  ;  e,  the  tail ;  and^,  two  pigment-spots. 

When  first  set  free  from  the  sac  the  cercaria  is  rather  tardy  in 
its  action,  but  after  a  time  it  swims  freely  about,  assisted  in  its 
various  movements  by  the  length  of  its  tail.     fiff.  12,  which  we 


Fig.  13.  ■ 
A  fully  dtTc]op«d  Ctrtaria  e^Aemera,    Afla  HuZej. 

here  insert,  shows  a  fully  developed  Cercaria  ephemera,  the  body 
of  which,  it  will  be  noticed,  bears  a  strong  resemblance  to  a 
fluke.  In  this  figure,  a  represents  the  mouth  ;  b,  the  alimentary 
canal ;  c,  d,  the  urinary  organ ;  e,  the  tail ;  and  f,  pigment- 
spots.  It  is  worthy  of  note  that  in  the  most  perfected  cercaria 
no  sexual  organs  can  be  detected,  although  in  other  respects 
their  resemblance  to  distomata  is  so  complete.  It  is  evident 
from  this  that  they  have  to  undergo  a  higher  form  of  develop- 
ment, which  they  can  only  attain  by  becoming  entozoic  to 
other  creatures.     Some  varieties  of  them  have  be^  observed  to 


The  Rot  in  Sheep.  117 

bore  their  way  into  water^nails,  to  caat  ofT  their  tails,  and 
dmeiope  into  flukes  with  perfect  sexual  organs — thus  completing 
the  series  of  changes.  After  entering  the  bodj  of  the  snail, 
and  before  being  transformed  into  the  fluke,  the  cercaria  rolls 
itself  into  a  little  ball  and  passes  into  the  pupa  state,  by  emitting 
from  the  surface  of  its  body  a  mucous  accretion  which  hardens 
and  encloses  it.  This  change  was  first  observed  by  Nitzsch,  and 
afterwards  by  Siebold  and  others.  The  annexed  engraving 
(Jiff.  13)  represents  the  pupa  state  of  the  Cercaria  ephemera.  The 
fetten  point — a,  to  the  oral  sucker,  and  c,  d,  to  the  urinary 


Encysted  cercaria,  besides  adhering  in  large  numbers  to  a 
great  variety  of  moiiutca,  the  larvK  of  aquatic  insects,  &c.,  are 
Ukewise  found  free  in  water.  How  long  their  pupa  state  may 
continue  is  not  known,  but,  according  to  the  experience  of  Steen- 
Urap,  in  some  varieties  of  cercaria  it  does  so  "  for  many  months." 

Thus  it  has  been  proved  that  the  pupa  state  of  the  cercaria  is 
the  penttOimaie  form  of  the  Huke,  and  it  is  probable  that  in 
this  state  the  entozoon  enters  the  organism  of  vertebrate  animals 
■s  well  as  others.  Kilchenmeistcr  states  that  "  when  De  la 
Valette  set  about  administering  the  tailed,  free  living  forms — 
that  is  to  say,  the  cercaria — the  result  of  a  metamorphosis  of 
these  forms  into  mature  distomata  did  not  occur.  He  then 
directed  his  attention  to  the  forms  originating  from  the  cercaria 
jut  referred  to,  which  arc  enclosed  in  cysts,  and,  although  still 
■lexual,  are  already  in  other  respects  somewhat  further  deve- 
k>ped  ....  When  administered  in  this  state  the  young  disto- 
mata are  quickly  provided  with  germ  stock,  testes,  and  ovaries. 

According  to  De  la  Valette's  experiments,  it  is  certain 

that  the  Cercaria  echinifera  is  converted  very  rapidly  in  the 
intestine  of  warm-blooded  animals,  and  slowly  in  cold-blooded 
species,  into  Distoma  echinifera,  Vai, ;  that  Cercaria  flava  of  the 
ohemera  becomes  transformed  into  Monostomum  fiayum  of  the 
nnches  and  sparrows ;  and  that  Cercaria  echinata  is  converted 
into  Digtoma  echinata  Aaatis  Botchadis  (Zeder)." 

Although  the  transformation  of  encysted  cercarias  into  distomata 
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hepatica  of  the  sheep  and  other  mammalia  has  not  as  yet  been  fiilly 
ascertained,  we  see  no  reason  to  doubt  that  they  follow  the  law 
of  development  belonging  to  flukes  in  general  Until,  therefore, 
direct  experiments  shall  have  shown  to  the  contrary,  we  shall 
continue  to  hold  the  opinion  that  the  several  metamorphoses  of 
all  the  distomata  are  regulated  by  the  same  laws.  Sheep,  we 
believe  in  common  with  mammalian  animals  in  general,  reqeive 
the  cercaricB  in  their  pupa  state,  and  not  as  free  living  forms.  If 
the  contrary  were  the  case,  it  is  evident  that  the  cercarice  would 
have  to  undergo  their  pupa  change  within  the  digestive  organs, 
and,  judging  from  analogy,  they  would  have  as  free  cercaruB  to 
first  imbed  themselves  in  the  mucous  membrane  for  this  purpose. 
We  do  not  regard  this  ais  being  at  all  probable ;  besides  which, 
^we  have  seen  that  in  De  la  Valette's  experiment  of  administering 
free  cercaricB  to  warm-blooded  animals,  he  failed  in  producing 
distomata,  and  only  succeeded  when  he  gave  them  in  their  pupa 
condition. 

Although  distomata  are  so  widely  diffused,  it  is  an  established 
fact  that  ruminating  animals  are  more  frequently  affected  with 
them  than  otheis,  and  sheep  most  of  all.  We  have  directed  atten- 
tion to  the  latter-named  circumstance  in  treating  of  the  causes  of 
rot,  and  have  there  said  that  the  probable  explanation  of  it  was 
that  the  natural  habits  of  the  sheep  led  to  its  cropping  the  short 
grasses  and  feeding  near  to  the  ground,  where  the  penultimate 
forms  of  distomata  abound.  The  greater  susceptibility,  however, 
of  ruminating  animals  would  seem  to  depend  on  olher  causes, 
and  to  be  rightly  accounted  for  by  reference  to  the  special  functions 
of  their  digestive  organs.  Encysted  cercarice  received  with  the 
food  of  ruminants  are  not  at  once  exposed  to  the  solvent  action 
of  the  gastric  juice,  but  are  detained  for  an  indefinite  length  of 
time  within  the  rumen  and  the  other  preparatory  stomachs  whose 
secretion  is  non-digestive.  Within  these  organs,  therefore,  no 
special  cause  of  destruction  to  the  vitality  of  die  cercaricB  exists, 
and  hence  a  greater  number  of  distomata  are  perfected,  ulti- 
mately to  find  their  way  into  the  bile-ducts  by  passings  firstly  into 
the  true  digestive  stomach  and  onwards  into  the  duodenum.  Xhe 
converse  is  the  case  with  regard  to  the  simple-stomached  herbi- 
vora  and  other  mammals,  viz.,  that  the  encysted  cercarice^  on  enter- 
ing the  digestive  system,  are  immediately  exposed  to  the  action 
of  the  gastric  juice,  by  which  many  of  them  are  doubtless  destroyed, 
and  consequently  do  not  reach  their  proper  habitat — the  liver. 

This  circumstance  may  account  in  part  for  the  well-known 
fact  that  horses  graze  almost  with  impunity  on  pastures  where 
both  oxen  and  sheep  become  affected  with  flukes.  Other  causes, 
without  doubt,  influence  this  immunity ;  among  which  must  be 
placed  the  general  plan  adopted  in  rearing  horses,  which,  together 
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with  much  of  their  food  even  when  they  are  yoang,  contrasts 
greatly  with  the  feeding  and  arrangement  had  recourse  to  in  the 
bringing  up  of  cattle  or  sheep.  Later  on  in  life  the  uses  to  which 
horses  are  put  likewise  prevent  to  a  great  extent  their  reception 
of  the  penultimate  forms  of  the  fluke.  Nevertheless,  distomata 
have  now  and  then  been  found  in  the  horse  and  also  in  the  ass, 
and  they  were  so  by  Daubenton.  The  late  Professor  Sewell,  of 
the  Royal  Veterinary  College,  likewise  discovered  some  flukes  in 
the  ass,  specimens  of  which  are  preserved  in  the  College  Museum, 
hi  addition  to  these  examples,  it  may  be  mentioned  diat  we  were 
recently  consulted  by  Mr.  Pritchard,  M.R.C.V.S.,  Wolverhamp- 
ton, respecting  a  case  communicated  to  him  of  flukes  in  the  liver 
of  a  horse.  Elsewhere  we  have  spoken  of  the  susceptibility  of 
the  pig  and  also  of  the  hare  and  rabbit  to  flukes ;  so  that  the 
instances  of  simple-stomached  animals  being  afiected  are  not  so 
unfrequent  as  might  have  been  inferred  from  the  formation  and 
office  of  their  digestive  organs. 

In  herbivora  of  such  large  size  as  the  horse  and  ox,  the  ill 
effects  of  the  entozoa  are  not  so  marked  as  in  the  sheep  and 
smaller  animals.  Besides  which,  their  number  is  generally 
limited,  few  existing  as  a  rule.  Dr.  Budd  has  justly  observed  in 
his  work  ^  On  Diseases  of  the  Liver^  1857,  that  '^  the  supposition 
that  the  distomata  cause,  in  some  way  or  other,  a  serous  dUscharge 
from  the  gall-ducts  they  inhabit,  accounts  for  their  producing 
less  effect  on  larger  cattle  than  on  sheep,  hares,  and  rabbits.  A 
loss  of  albumen  that  would  exhaust  these  small  animals  would 
have  little  effect  on  an  ox." 

According  to  Kiichenmeister,  the  entozoon  has  likewise  been 
found  in  man  by  several  persons,  among  whom  he  names  Mal- 

{ighi,  Chabert,  Biddloo,  Pallas,  Brera,  Mehlis,  and  some  others. 
1  our  own  country  similar  cases  of  their  existence  are  recorded 
by  Mr.  Busk,  F.R.S.,  and  Professor  Partridge,  of  King's  College. 
Mr.  Busk  took  fourteen  specimens  of  the  variety  called  the  2X»- 
tama  crassum  from  the  liver  of  a  LAscar,  one  of  which  is  preserved 
in  the  museum  of  the  Royal  College  of  Surgeons.  The  particulars 
of  Mr.  Partridge's  case  are  narrated  in  Dr.  Budd's  work  on  the 
Liver,  previously  referred  to. 

In  addition  to  these  cases,  distomata  have  also  been  discovered 
under  circumstances  which,  although  very  remarkable,  are  good 
evidences  that  the  entozoon  can  be  matured  within  the  exter- 
nal tissues  of  warm-blooded  animals,  as  in  those  of  the  cold- 
blooded. Thus  it  is  recorded  that  Giesker,  of  Zurich,  took  (me 
from  the  sole  of  the  foot'of  a  woman,  the  wife  of  an  overseer 
of  a  silk-factory  near  to  that  town,  which  it  is  supposed  had 
embedded  itself  in  the  skin  as  a  cercaria  while  she  was  engaged 
in/' washing  linen  in  the  more  stagnant  parts  of  the  LcJce  of 
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Zurich."  Mr.  Fox,  of  Topsham,  Devonshire,  also  found  one 
beneath  the  skin  a  little  behind  the  ear  of  a  sailor,  which  appa- 
rently in  no  way  differed  from  the  ordinary  liver-fluke.  Rightly 
considered,  these  cases  tend  to  prove  that  the  natural  history  of 
the  liver-fluke  is  identical  with  that  of  others  of  the  class. 

To  pass  from  these  exceptional  cases  of  development  of  flukes 
again  to  those  of  the  sheep,  we  would  repeat  that  the  two  causes 
which  render  this  animal  so  remarkably  susceptible  to  the  en- 
tozoon,  are  its  natural  habit  of  feeding  close  to  the  ground  and 
its  being  a  ruminating  animal.  In  the  production,  however,  of 
rot,  external  causes  are  the  chief  in  operation ;  these  being  an 
elevated  temperature  combined  with  excess  of  moisture.  Under 
these  circumstances  myriads  of  cercaricBy  which  would  otherwise 
perish,  are  brought  to  perfection,  abounding  wherever  the  ova  of 
flukes  may  have  been  conveyed.  Lands  liable  to  flood  are  there- 
fore the  most  dangerous,  as  the  overflowing  of  rivers  and  brooks 
brings  upon  them  these  infusorial  creatures  in  countless  numbers. 
The  danger  increases  in  proportion  as  the  soil  of  such  land  is  of 
a  tenacious  character,  and  especially  if  the  water  accumulates  in 
places  and  becomes  stagnant.  Nor  can  we  wonder  at  any  land 
of  ordinary  elevation,  if  retentive  of  moisture,  springy,  and  un- 
drained,  being  "  liable  to  give  the  rot." 

No  limit  can  be  put  to  the  liabilities  of  the  presence  of  cercarice, 
where  excess  of  moisture  abounds.  They  may  be  conveyed  in 
some  of  their  metamorphoses,  and  in  forms  more  or  less  active, 
by  innumerable  means,  some  of  which  would  be  scarcely 'sus- 
pected. In  considering  these  causes,  the  long  duration  of  the 
vital  principle  in  the  ova  of  the  liver-fluke,  of  which  notable 
examples  have  been  given,  must  not  be  lost  sight  of,  nor  must 
the  fact  of  the  millions  of  ova  which  are  constantly  being  cast 
from  out  of  the  intestines  of  rotten  sheep  and  other  animals,  in  all 
conceivable  situations  and  under  every  variety  of  circumstance. 

The  more  we  reflect  on  the  true  cause  of  rot  and  on  the  facts 
connected  with  its  appearance,  and  endeavour  to  interpret  these 
by  our  knowledge  of  the  natural  history  of  the  liver-fluke,  the 
more  easy  of  comprehension  and  simple  does  the  whole  subject 
become,  till  at  last  we  see  no  ambiguity  whatever  belonging  to  it. 
In  the  course  of  these  pages  many  proofs  are  given  of  the  correct- 
ness of  this  position ;  but,  as  we  are  unwilling  to  multiply  these 
without  suflScient  reason,  we  shall  pass  on  to  record,  in  the  next 
place,  several  instances  of  the  quick  contamination  of  sheep  with 
this  disease^ 

Quick  Contamination. 

The  attention  which  has  been  given  by  practical  observers  to 
the  several  circumstances  under  which  rot  shows  itself,  long  since 
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proved  that  the  disease  could  be  quickly  engendered.  Many  such 
instances  are  recorded,  some  of  which  we  purpose  to  give  in 
extensoj  as  thereby  we  conceive  additional  confirmation  will  be 
afforded  of  the  correctness  of  the  (Statement  that  rot  is  an  entozoic 
disease. 

As  early  as  1636,  allusion  is  made  to  the  subject  by  Crawshey, 
who  remarks,  that  "many  shepherds  say  that,  if  the  weather 
be  hot,  their  sheep  will  take  Ae  rot  in  twenty-four  hours."  * 
Similar  statements  are  made  in  general  terms  by  many  authors 
subsequent  to  this  date  ;  but  the  first  special  cases  which  are 
given  in  detail,  that  we  have  as  yet  seen,  occur  in  Dr.  Harrison's 
work,  1804.  He  asserts  that  the  gprandfather  of  a  Mr.  Harrison, 
then  residing  at  Fisherton,  near  Lincoln,  "  removed  ninety  sheep 
from  a  considerable  distance  to  his  own  residence.  On  coming 
near  to  a  bridge  which  is  thrown  over  the  Barlings  river,  one  of 
the  drove  fell  into  a  ditch  and  fractured  its  fore  leg.  The  shep- 
herd immediately  took  it  in  his  arms  to  a  neighbouring  house 
and  replaced  the  limb.  During  this  time,  which  did  not  occupy 
more  than  an  hour,  the  remainder  were  left  to  gpraze  in  the  ditches 
and  lane.  The  flock  was  driven  home,  and  in  a  month  afterwards 
the  other  sheep  joined  its  companions.  The  shepherd  soon  dis- 
covered that  all  had  contracted  the  rot,  except  the  lame  sheep ; 
and  as  they  were  never  separated  upon  any  other  occasion,  it  is 
reasonable  to  conclude  that  the  disorder  was  acquired  by  feeding 
in  the  road  and  ditches." 

Again,  *'A  Lincolnshire  farmer  purchased  some  turnips  in 
Nottinghamshire,  upon  which  he  intended  to  winter  a  flock  of 
sheep.  The  first  division,  consisting  of  about  forty,  were  de- 
tained one  night  at  a  village  near  to  the  place  formerly  alluded 
to,  by  the  overflowing  of  the  Barlings  Eau,  and  were  put  upon 
a  piece  of  flat  land  which  leads  to  the  river.  The  water  had  not 
retmned  to  its  former  channel  more  than  a  day  or  two.  Every 
one  of  the  forty  became  rotten^  whereas  the  other  division, 
which  stopped  nowhere  by  the  way,  escaped  the  disorder, 
and  remained  well."  Harrison  further  adds,  "  I  have  likewise 
been  informed  by  Mr.  David  Wright,  that  a  few  years  since,  as 
a  drove  of  sheep  were  passing  through  a  long  lane  in  the  parish 
of  Irby,  one  of  them,  being  weary,  fell  down  in  the  middle  of  the 
road.  The  others  were  permitted  to  range  at  large  till  their  com- 
panion was  able  to  travel.  They  were  then  driven  altogether  into 
a  pasture,  and  it  was  soon  discovered  that  only  the  tired  sheep 
W  escaped  the  rot" 

We  select  two  more  cases  of  a  similar  kind,  one  from  Parkin- 
son, 1810,  and  the  other  from  Youatt,  1837.     The  former  writer 

•  See  page  72. 
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states  that  ^^a  farrnqr  in  the  neighbourhood  of  Wragby  took 
twenty  shearing  wethers  to  a  fair  in  that  town,  leaving  six 
behind  in  the  pasture  where  they  had  been  summered.  The 
score  sent  to  the  fair,  not  being  sold,  were  driven  back  and  put 
into  the  same  field  where  the  six  had  been  left.  In  the  course 
of  the  winter  every  one  of  these  died  of  the  rot ;  but  the  six  that 
had  been  left  behind  all  lived  and  did  well." 

The  case  narrated  by  the  latter-named  author  is  as  follows : — 
'^  A  farmer  in  Norfolk  bought  a  lot  of  sheep  at  a  fair  warranted 
sound.  The  greater  part  of  them  died  of  rot  in  the  course  of 
the  winter.  The  purchaser  brought  his  action  for  the  recovery 
of  the  money  paid  for  them.  The  defendant  satisfactorily  proved 
that  he  never  had  had  a  rotten  sheep  on  that  part  of  the  farm  on 
which  these  were  bred  and  grazed.  A  considerable  sum  was 
spent  in  litigation,  when  at  length  it  was  discovered  that  the 
night  before  the  sale — ^the  whole  town  and  its  neighbouring 
pastures  being  occupied — the  sheep  were  turned  into  a  field 
in  a  neighbouring  village,  and  which  field  bore  a  suspicious 
character  with  regard  to  this  disease.  There  was  then  little  doubt 
on  the  mind  of  either  party  that  the  mischief  had  been  done  on 
that  night." 

Although  it  may  be  unnecessary  to  multiply  cases,  still  justice 
requires  that  we  should  place  on  record  two  more  of  a  similar 
kind  which  have  been  furnished  by  a  well-known  agriculturist, 
Mr.  Edward  Umbers,  of  Wappenbury,  Warwick.  Mr.  Umbers 
writes  thus  :— 

"  In  the  first  place,  I  will  relate  a  circumstaDce  that  occurred  to  my  father 
(the  late  Mr.  W.  Umbers),  who  was  an  eminent  breeder  of  Leicester  sheep. 
At  his  first  outset  as  a  breeder  he  went  into  Leicestershire  and  purchased 
twenty  ewes,  and  sent  them  to  a  ram  belonging  to  another  breeder  in  the 
same  county.  In  due  course  my  father  receiv^  a  letter  stating  that  the  ewes 
were  ready  to  come  back,  and  requesting  him  to  send  for  them ;  the  writer 
added  that  one  ewe  was  lame,  and  would  require  a  horse  and  cart  for  her 
removal.  Accordingly,  a  careful  man  with  a  horse  and  cart  was  sent  for  the 
ewes,  and  all  were  brought  home  safely. 

"  In  eleven  weeks  and  three  days  after  their  arrival  at  home  the  shepherd 
came  to  my  father  saying,  *  One  of  the  bought  ewes  is  dead.*  This  was  a  source 
of  great  disappointment,  and  when  she  came  to  be  examined  she  proved  to  be 
rotten.  My  father  at  once  wrote  to  the  person  of  whom  he  purchased  the 
ewes — they  having  been  warranted  sound — stating  what  had  occurred.  The 
gentleman,  in  reply,  invited  my  father  to  his  house  to  make  every  inquiry, 
he  never  having  had  a  rotten  sheep  on  his  farm.  My  father  went  over  and 
found  to  his  entire  satisfaction  that  the  ewes  were  not  rotted  while  there. 
He  then  proceeded  to  the  farm  where  the  ewes  were  put  to  the  ram,  and  was 
equally  satisfied  they  had  not  received  the  disease  there.  He  then  traced  the 
sheep  on  their  way  home  to  a  field  where  they  remained  for  the  night,  the 
lame  sheep  being  unloaded  and  lying  in  the  field  with  the  rest :  there  also  he 
was  perfectly  satisfied  from  the  most  minute  inquiries  the  rot  had  never  been 
known.  Still  tracing  the  sheep  homewards,  he  came  to  a  pothouse  by  the 
roadside,  where  the  man  had  gone  in  to  have  his  dinner,  leaving  the  nineteen 
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ewes  in  the  road  and  the  lame  ewe  in  the  cart ;  here  was  found  to  be  a  most 
rotting  district.  The  result  was  that  the  whole  of  the  nineteen  died  rotten 
before  lambing-time,  and  the  ewe  in  the  cart  lived  for  years  and  bred  and 
did  well. 

*'The  second  case  I  would  mention  occurred  to  a  very  intimate  friend  and 
neighbour  of  mine  who  placed  his  *  tegs '  (viz.  young  sheep  of  the  first  year) 
on  a  piece  of  seeds  adjoining  a  meadow  by  th^  river  L^un,  which  in  wet 
seasons  is  sure  to  give*  the  rot.  Such  was  the  case  in  the  year  in  question. 
Some  trees  had  been  felled  between  the  seeds  and  the  meadow,  and,  the  gaps 
in  the  hedge  not  having  been  properly  made  up,  the  shepherd  was  sent  after 
harvest  to  stop  them.  Having  done  a  part  of  them  he  went  home  to  his 
dinner,  and  to  his  surprise  when  he  returned  he  found  all  the  tegs  in  the 
meadow.  He  put  them  out  immediately,  and  they  never  got  in  afterwards, 
and  no  one  on  the  &rm  had  ever  seen  them  in  before ;  but  the  consequence 
was,  that  the  whole  of  the  tegs  were  rotted,  and  most  of  them  died  before  the 
next  shear-day,  and  those  poor  wretched  creatures  which  remained  to  that 
period  cast  off  their  wool  and  subsequently  dwindled  away  and  died.  This 
him  is  a  perfectly  sound  one,  with  the  exception  of  the  meadow  in  question." 

How,  it  may  be  asked,  are  we  to  account  for  such  facts  as 
these  ?  The  defenders  of  the  theory  of  innutritions  diet,  exposure 
to  wet,  or  allied  causes,  being  the  source  of  rot,  surely  will  not 
be  bold  enough  to  assert  that  the  feeding  on  watery  food,  for 
a  few  hours,  would  be  so  far  permajiently  prejudicial  to  the 
functions  of  animal  life  as  to  produce  a  fatal  disease  of  this  kind, 
notwithstanding  that  the  sheep  are  removed  from  such  food  to 
that  which  is  in  every  way  unobjectionable.  We  see  no  satis- 
factory solution  of  the  problem,  except  that  which  is  obtained 
by  a  knowledge  of  the  natural  history  of  the  liver-fluke.  This 
unravels  the  mystery,  and  leaves  the  mind  free  from  doubt  as  to 
the  cause  of  these  occurrences.  Nothing  is  easier  to  understand 
than  that  the  partaking  of  grasses  growing  on  low-lying  and  damp 
places,  even  for  an  hour  or  two,  where  the  penultimate  forms  of 
the  fluke  abound,  would  convey  a  sufficient  quantity  of  these 
onanisms  into  the  digestive  system  of  the  sneep — their  now 
proper  habitat  for  further  development — to  perfect  flukes  enough 

to  lav  the  foundation  for  the  disease. 

If 

The  Period  of  Greatest  Danger. 

It  is  considered  by  many  and  probably  by  the  larger  propor- 
tion of  sheep-owners,  that  the  months  of  September  and  October 
are  by  far  the  most  fruitful  in  causing  the  rot.  Especially  does 
tlus  opinion  prevail  among  those  who  see  in  a  luxuriant  growth 
of  after-ffrass  the  chief  cause  of  the  aflection.  Thus  the  "  Lain- 
mennuir  Farmer "  states  that  in  October  of  1810,  he  "  bought  a 
lot  of  wethers  in  fine  condition  from  land  of  a  good  sound  bottom, 
where  the  rot  was  altogether  a  stranger.  They  came  on  the 
ixrm  about  the  middle  of  the  month,  and  in  a  short  time  were 
observed  to  be  diseased.     The  stock  on  the  farm  whence  they 
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were  taken  continued  sound,  so  that  the   complaint,"  he  says, 
"  must  have  originated  with  myself," 

The  same  audior  also,  when  describing  the  disease  as  it  existed 
in  1817  in  his  own  flock,  observes  that  all  the  animals  which 
were  sold  by  him  up  to  August  of  that  year  proved  to  be  sound. 
To  substantiate  which  he  remarks,  that  in  June  he  sold  ^^  a  lot  of 
about  1000  hogs  and  dinmonts  to  a  gentleman  in  Roxburgh,  all 
of  which  gave  the  greatest  satisfaction.  They  were  kept  by  this 
gentleman  for  two  years,  and  afterwards  sold  in  fine  condition  to 
the  butcher.  This  was  well,"  he  adds,  "for  both  parties,  for 
the  sales  which  I  made  in  October  were  all  tainted,  and  from  that 
time  the  animals  consisted  more  of  skins  than  carcasses.  Here, 
then,"  he  argues,  "  the  facts  bear  me  out  in  saying  that  in  1817 
no  rot  had  taken  place  among  my  stock  in  the  month  of  August^ 
and  the  whole  calamity  that  followed  must  have  taken  place 
subsequent  to  that  period.  Had  any  latent  seeds  of  the  disease 
been  among  them,  the  sales  that  I  made  in  August  must  have 
turned  out  as  bad  to  the  purchaser  as  the  animals  that  were 
retained  did  to  myself,  which  was  not  the  case,  and  which 
clearly  demonstrates  that  the  cause  had  been  on  my  own  farm. 
Of  this  I  entertain  not  the  smallest  doubt ;  and,  after  the  most 
minute  investigation,  I  can  attribute  it  to  nothing  but  an  unusual 
luxuriant  growth  of  grass,  occasioned  by  the  mild,  soft  weather 
during  the  months  of  September  and  OdobeVy  more  especially 
during  the  first." 

Many,  if  not  the  majority  of  practical  farmers,  concur  in 
these  views,  but  we  think  without  sufficient  reason.  A  wet 
autumn  will  unquestionably  produce  rot,  but  a  wet  summer  is 
far  more  likely  to  do  so.  The  experience  of  water-meadow 
farmers  would  even  lead  to  the  placing  the  origin  of  the  dis- 
ease as  early  in  the  year  as  the  end  of  May  or  beginning  of 
June.  "The  late  Mr.  Bakewell.was  of  opinion  that  after  May- 
day he  could  communicate  the  rot  at  pleasure,  by  flooding 
and  afterwards  stocking  his  closes,  while  they  were  drenched 
and  saturated  with  moisture."*  Very  much,  however,  depends 
on  the  temperature  which  prevails.  Should  this  be  high,  and 
much  wet  fall  at  the  commencement  of  the.  sui;nmer,  the  danger 
would  be  proportionably  great.  ^Speaking  in  general  terms, 
however,  [we  have  little  fear  of  a  wet  month  of  May,  or  even 
beginning  of  June ;  but  as  Midsummer  approaches,  so  does  the 
danger  increase. 

Thousands  of  sheep  took  the  rot  at  about  this  period  of  1860, 
and  as  many,  perhaps,  subsequently  thereto,  and  onwards  into  the 
autumn.      The  application  as  well  as  the  value  of  preventive 
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remedies  rests  on  oar  being  enabled  to  fix  the  time  of  the 
commencement  of  the  disease.  It  is  the  circumstance  of  sheep 
falling  away  in  flesh,  and  exhibiting  the  general  symptoms  of  rot 
in  the  autumn^  that  has  too  often  led  to  incorrect  conclusions  as  to 
the  time  of  the  origin  of  the  malady.  Effects  have  been  mistaken 
for  causes.  Men  have  not  generally  known  that  from  three  to 
four  months  are  frequently  needed  for  flukes  in  the  liver  to  pro- 
duce their  debilitating  effects  on  the  organism  of  the  sheep. 
Elsewhere  we  have  explained  the  reasons  why  an  elevated  tempe- 
rature, combined  with  excess  of  rain-fall,  is  dangerous,  and  need 
not  repeat  the  argument  We  may,  however,  add  that  with 
the  end  of  October  all  danger,  as  a  rule,  has  passed  away ;  the 
approach  of  cold  weather,  and  especially  the  occurrence  of  frosts, 
speedily  removing  the  cause  of  the  mischief.  The  natural  history 
of  the  liver-fluke  also  satisfactorily  explains  this.  If  it  be  true  that 
practical  men  hold  that  the  autumn  is  the  most  dangerous  period 
of  the  year  to  sheep,  it  is  equally  true  that  they  agree  that  a 
frost  at  once  puts  a  stop  to  the  reception  of  the  rot.  Fairbum, 
in  combating  Hogg's  opinion  of  the  cause  of  the  disease,  remarks, 
^'I  have  lost  from  time  to  time  a  great  number  of  hoggs  by 
poverty,  and  I  could  certainly  trace  their  death  to  ^  want  of  meat 
and  shelter ; '  but  there  were  none  of  those  diagnostic  symptoms 
apparent  which  indicate  the  complaint  called  rot.  Cold  and 
frosts  are  always  severe  on  hunger-stricken  hoggs ;  but  /  have 
uniformly  found  that  frost  prevented  the  roty  and  that  if  the  disease 
had  not  been  taken  previous  to  the  arrival  of  frost,  it  never  foU 
fowei  that  kind  of  weather'' 

Symptoms  of  Rot. 

As  every  disease  is  accompanied  with  a  train  of  phenomena 
Qsually  designated  symptoms,  it  becomes  necessary  that  these 
should  be  carefully  investigated,  so  that  the  nature  of  each  sepa- 
rate affection  may  be  fully  understood.  The  importance  of  this 
procedure  is  further  shown  by  the  circumstance  that  many 
symptoms  are  common  to  several  diseases ;  while  others,  on  the 
contrary,  belong  only  to  particular  affections,  and  hence  afibrd 
the  patholog^t  a  ready  means  of  forming  a  correct  diagnosis. 
Sthenic  diseases  as  a  rule,  and  especially  those  centered  in  the 
more  important  organs  of  the  body,  are  accompanied  with  such 
well-marked  peculiarities,  that  the  practitioner  rarely  fails  in  re- 
cognising either  their  nature  or  seat  Asthenic  maladies,  on  the 
contrary,  are  often  attended  with  such  general  or  ambiguous 
symptoms,  that  even  the  most  experienced  pathologist  may,  at  the 
OQtset,  fail  to  fix  their  site  or  determine  their  true  character. 
Affections,  however,  of  internal  organs,  which  commence  with 
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only  a  slight  impairment  of  function,  due  to  a  hidden  or  unknown 
cause  of  irritation,  are  of  all  others  the  most  difficult  to  diagnose. 
Among  these  may  be  named  some  of  the  parasitic  maladies, 
of  which  rot  in  sheep  may  be  taken  as  an  example.  Even  in 
those  instances  where  no  difficulty  exists  with  regard  to  the  time 
of  the  application  of  the  cause  of  rot,  we  sometimes  look  in 
vain^  for  many  weeks,  for  clear  evidence  of  its  existence. 

Simon,  in  his  ^  Lectures  on  General  Pathology^  delivered  at  St 
Thomas's  Hospital,  in  the  session  of  1850,  rightly  remarks  that 
*'  if  you  examine  parasitic  diseases  from  first  to  last,  you  will 
find  that  they  are,  perhaps  of  all  known  maladies,  the  most  essen- 
tially local.  They  may  be  very  extensively  diffiised — may  be  in 
very  many  spots  of  the  body — and  the  sum  total  of  many  small 
irritations  may  be  a  large  general  irritation ;  or  if  the  parasites 
are  large,  as  well  as  numerous,  they  may  drain  the  system  of 
blood,  and  anaemiate  and  kill  the  animal,  as  we  see  in  the  rot  of 
sheep.  But  all  we  know  of  parasitic  influence  on  the  health — 
and  I  may  observe  that  a  good  deal  is  known — all,  I  say,  is 
referable  to  these  two  heads :  heal  inconvenience  from  pressure 
or  from  irritation ;  general  inconvenience,  either  febricular,  from 
that  local  irritation  becoming  inflammatory,  or  anaemiative  by 
draining  and  impoverishment  of  the  blood." 

The  latent  stage  of  rot — viz.  the  period  which  elapses  between 
the  entrance  of  the  penultimate  forms  of  the  fluke  and  their 
change  into  perfect  flukes  and  attainment  of  sufficient  size  to 
begin  to  drain  the  organism — ^is  the  one  which  perhaps  interests 
the  pathologist  more  than  any  other.  He  sees  in  it  the  gradual 
development  of  causes  which  he  would  fain  interpose  to  arrest ; 
because,  if  unchecked,  he  knows  they  must  ultimately  undermine 
the  constitution.  But  he  is  without  sufficient  warrant  to  take 
action,  in  so  far  as  the  animal  itself  is  concerned,  for  he  can  recog- 
nise no  sympton\s  of  ill  health.  In  some  instances,  however,  prac- 
tical knowledge  will  come  to  his  assistance,  and  when  he  finds 
animals  surrounded  by  circumstances  that  experience  has  proved 
will  engender  rot,  he  does  not  hesitate  to  put  into  operation  the 
power  of  prophylactics. 

The  latent  stage  of  the  disease  is  also  the  one  of  the  first 
importance  to  the  practical  agriculturist  During  its  continuance 
he  may  avail  himself  of  many  means  which  will  to  a  great 
extent  secure  himself  against  loss ;  but  he,  also,  too  often  fails  in 
the  right  application  of  these,  because  he  is  not  warned  by  any 
symptoms  to  suspect  the  existence  of  the  malady. 

Much  has  been  said  about  sheep  fieittening  somewhat  quicker 
than  is  usual  in  the  early  stages  of  rot,  and  occasionally  attention 
has  been  drawn  to  this  circumstance  as  warranting  a  suspicion 
of  the  animal's  soundness.     Mr.  Youatt,  when  speaking  of  the 
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early  evidences  of  the  disease,  says,  "  there  is  no  loss  of  condition, 
but  quite  the  contrary,  for  the  sheep  in  the  early  stage  of  rot  has 
a  great  propensity  to  fatten.  Mr.  Bakewell,"  he  adds,  ^^was 
aware  of  this,  for  he  used  to  overflow  certain  of  his  pastures,  and, 
when  the  water  was  run  off,  turn  those  sheep  upon  them  which  he 
wanted  to  prepare  for  the  market.  They  speedily  became  rotted, 
and  in  the  early  stage  of  the  rot  they  accumulated  flesh  with 
wonder&l  rapidity.  By  this  manoeuvre  he  used  to  gain  five  or 
six  weeks  on  his  neighbours." 

Dr.  Harrison  has  also  some  remarks  to  the  same  purport. 
"Several  graziers  and  butchers,"  he  says,  "with  whom  I  have 
conversed  at  different  times,  having  observed  that  sheep  are  much 
disposed  to  feed  during  the  Jirst  three  or  four  weeks  after  being 
tainted^  omit  no  opportunity  of  producing  the  disease  to  increase 
their  profit." 

Ellis  likewise,  as  far  back  as  1749,  drew  attention  to  the  same 
fact,  remarking,  that  "  at  the  beginning  of  a  rot,  no  sheep  feeds 
nor  fats  faster  than  a  rotten  sheep,  notwithstanding  the  plaise- 
worms  multiply  as  the  rot  increases.  This  makes  the  common 
saying  true,  that  no  sheep-  thrives  faster  than  a  rotten  sheep  does 
for  a  time,  and  that  no  sheep  decays  sooner  after  it  begins  to  sink 
in  its  flesh." 

The  tendency  to  accumulate  fat  by  a  diseased  animal  may  seem 
paradoxical,  but  the  more  we  know  of  the  nature  and  cause  of 
rot,  and  of  the  physiology  of  the  organ  chiefly  implicated  in  the 
malady,  the  less  contradictory  does  the  fact  become.  The  phy- 
siological intricacies  of  this  question,  involving  as  they  do  a 
knowledge  of  the  processes  of  digestion  and  assimilation  of  the 
food,  respiration,  circulation,  and  the  maintenance  of  animal 
heat,  forbid,  however,  in  an  essay  of  this  kind,  our  doing  more 
than  giving  a  mere  epitome  of  the  subject 

Physiologically  considered,  the  liver  is  an  assimilatory  and 
secretory  organ,  as  well  as  an  excretory  one,  in  all  of  which 
offices  it  plays  an  important  part  in  the  manuJfacture  and  purifi- 
cation of  the  blood.  The  vessel  by  which  it  receives  blood 
for  the  secretion  of  bile — the  portal  vein — takes  its  origin  from 
the  capillaries  of  the  chylo-poietic  viscera ;  and  the  nutritive 
materials  of  the  food,  apart  from  the  chyle,  which  enter  these 
▼esBels  from  the  intestinal  canal  are  consequently  not  conveyed 
at  once  into  the  general  circulation,  but  first  subjected  to  the 
action  of  the  liver.  "The  blood  in  the  portal  vein  differs 
materially  from  venous  blood  in  other  parts  of  the  body.  Among 
other  things  it  is  deficient  in  fibrine  and  albumen,  but  contains 
more  red  corpuscles,  and  about  twice  as  much  fatty  matter; 
uid  in  animals  fed  on  farinaceous  substances  more  sugar" 
(Kirkes).     "  And  as,  after  having  passed  through  the  liver,  the 
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fibrine  is  increased,  and  other  no  less  important  changes 
wrought  in  the  blood,  there  seems  no  reason  to  doubt  that  this 
fluid  has  been  both  depurated  of  materials  which  would  be 
injurious,  and  assimilated' more  to  the  character  of  ordinary  blood. 
Apart  from  this,  fatty  matters  especially  would  appear  to  be 
elaborated  within  the  gland,  either  from  saccharine  substances  or 
from  albuminous  compounds ;  for  even  when  no  fat  can  be  detected 
in  the  blood  of  the  vena  portcB  that  of  the  hepatic  vein  contains 
it  in  considerable  amount "  (Carpenter). 

In  the  recent  experiments  also  of  Dr.  Harley  and  Professor 
Sharpey  communicated  to  the  Royal  Society,  it  has  been  shown 
that  even  when  the  portal  blood  is  devoid  of  sugar,  as  in  a  fasting 
animal  or  one  fed  solely  on  flesh,  sugar  is  found  in  the  liver, 
having  been  formed  therein.  We  may  here  observe  that,  chemi- 
cally considered,  starch,  sugar,  and  fat,  are  allied  substances, 
being  all  hydro-carbonates,  sugar  containing  a  somewhat  greater 
quantity  of  carbon  than  starch,  but  less  than  fat. 

The  bile,  as  may  be  easily  supposed  from  the  foregoing  pre- 
mises, is  a  very  complex  fluid,  and  has  a  more  important  office  to 
perform  in  the  assimilation  of  food  than  in  the  carrying  away  of 
materials  which  impair  the  purity  of  the  blood.  Entering  the 
intestine — duodenum — by  means  of  the  main  biliary  duct,  it  com- 
mingles with  the  chymous  mass — the  digested  food — as  this  passes 
from  the  stomach ;  and,  assisted  by  the  fluid  secreted  by  the 
pancreas,  which  is  also  present  in  the  intestine,  effects  the  chylifi- 
cation  of  the  chyme.  The  chyle  thus  formed  is  absorbed  by  the 
lacteals,  and  carried  by  them  into  the  general  circulation.  In  the 
process  of  chylification  a  portion  of  the  bile — the  colouring  mat- 
ter in  particular — as  excrementitious  material  is  moved  onwards 
with  the  unassimilated  parts  of  the  chymous  mass  and  ejected  as 
faeculent  matter.  That  portion  of  the  fluid,  however,  which  is 
employed  in  effecting  chylification,  among  other  things,  acts  on 
the  amylaceous  matter — ^starch  of  the  food — and  converts  it  into 
sugar,  ready  to  be  taken  up  by  capillary  blood-vessels.  The  pre- 
sence of  bile  in  the  intestine  is  also  said  to  cause  a  more  free  ab- 
sorption in  augmented  quantities  of  the  fatty  matter  of  the  chyme. 

The  liver  may  thus  be  regarded  as  the  gjeat  regulator  of  the 
amount  of  sugar  and  fatty  matter  in  the  blood,  any  excess  of 
which,  not  required  to  support  animal  heat,  accumulates  in  the 
various  tissues  of  the  body.  If  this  be  so,  the  more  active  the 
secretory  function  of  the  liver,  the  greater  the  amount  of  sugar 
and  fat  which  will  be  absorbed  from  the  food. 

Now  it  is  to  be  remembered  that  irritation  simply  increases 
the  normal  secretion  of  a  gland ;  but  that  inflammationj  on  the 
contrary,  alters  its  character.  The  entrance  of  recently  deve- 
loped flukes  into  the  biliary  ducts,  acts  for  a  time,  as  has  been 


The  Rot  in  Sheep.  129 

previoiisly  explained,  as  a  local  irritant  only,  and  as  such  keeps 
the  liver  in  a  state  of  activity,  so  that  in  turn  more  fat  is  depo- 
sited in  the  tissues.  Thus  the  placing  of  sheep  upon  good 
grazing,  but  rot-giving  pastures,  proves  not  to  be  an  immediately 
unprofitable  proceeding. 

The  time  for  the  accumulation  of  fat  having  passed  away,  the 
animal  begins  to  lose  condition.  The  entozoa  have  now  turned 
the  scale.  They  have  laid  the  foundation  for  structural  changes 
in  the  liver.  The  bile  also  is  being  gradually  changed  in  quality, 
and  the  liver  can  no  longer  efficiently  maintain  its  office  of  a 
sogar-forming  org^,  or  an  elaborator  of  fibrine.  Imperfect  chy- 
lification  is  a  necessary  accompaniment,  and  the  blood  soon  lacks 
purity  as  well  as  quality.  Its  quantity  likewise  suffers,  for  its 
development  is  restricted.  The  same  amount  of  food  which  had 
sufficed  to  support,  or  even  to  give  increase  of  bulk  to  the  body, 
cannot  now  minister  to  the  growing  wants  of  the  system. 

These  great  changes  in  the  condition  of  the  animal  may  have 
insidiously  crept  on,  but  they  are  none  the  less  serious  on  that 
account  As  time  passes,  the  wasting  becomes  more  and  more 
perceptible.  The  placing  of  the  hand  on  the  back  of  the  animal 
will  show  that  the  muscles  on  each  side  of  the  vertebrae  are  so 
attenuated  that  the  spinous  processes  of  the  bones  project  above 
them.  The  animal,  in  common  language,  is  ^^razor-backed." 
The  same  leanness  pervades  the  entire  frame,  and  everywhere 
the  processes  of  the  bones  are  more  prominent  than  usual.  The 
general  contour  of  the  body  is  also  changed.  Often,  when  the 
wasting  commences,  the  belly  is  gaunt,  but  it  soon  begins  to 
enlarge  and  grow  pendulous  from  effusion  into  the  cavity.  In 
the  advanced  stages  of  the  malady  this  gives  a  still  further  altered 
outline  to  the  body,  for  the  loins  now  sink  or  droop,  and  the 
animal  becomes  ^'hollow-backed." 

The  general  surface  of  the  skin  loses  its  ruddy  hue,  and  be- 
comes deficient  of  the  unctuous  secretion  which  in  health  belongs 
to  it.  This  renders  the  wool  harsh  and  dry,  and  leads  also  to  its 
easy  separation  from  the  follicles.  A  dry  scaly  state  of  skin,  on 
the  inner  parts  of  the  thighs,  particularly  where  it  is  uncovered 
with  either  wool  or  hair,  is  likewise  early  to  be  recognised. 

The  animal  soon  becomes  dull  and  dispirited,  and  has  a  pecu- 
liar dejected  appearance,  with  an  expression  of  countenance 
common  to  many  entozoic  diseases.  "  The  Ettrick  Shepherd  " 
has  a  quaint  tale  about  this.  Once,  he  says,  he  was  conversing 
with  Mr.  Adam  Bryden  about  distinguishing  a  rotten  sheep 
while  at  large  with  the  flock,  and  asked  him  how  this  could  be 
done;  when  ''he  answered  in  his  usual  shrewd  and  comical 
style:  The  late  Advocate  Mackintosh's  method  of  discerning 
*  good  man  is  the  best  in  the  world  whereby  to  distinguish  a 
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sound  sheep.     His  maxim  was,  '  I  never  like  a  man  if  I  d<Ni't 
like  his  face  ! '    So  say  I  of  a  sheep." 

An  examination  of  the  eye  will  materially  assist  in  determining 
the  question  of  disease.  If  the  lids  are  everted  and  the  membrana 
nictitans  pressed  forward,  it  will  be  found  that  in  the  early  8kye$ 
of  the  malady^  and  especially  if  the  animal  has  been  excited  by 
being  driven  a  short  distance,  the  vessels  of  the  confunetiva  are 
turgid  with  pale  or  yellowish  coloured  blood,  and  that  the  whole  part 
has  a  peculiar  moist  or  watery  appearance.  Later  on,  the  same 
vessels  are  blanched,  and  scarcely  to  be  recognized ;  excepting 
perhaps  one  or  two  which  present  a  similar  watery  condition, 
or  are  turgid  with  dark-coloured  blood.  The  state  of  the  con* 
junctival  membrane  is  held  to  be  a  symptom  of  importance ; 
and  rightly  so,  because  it  affords  a  good  means  to  determine 
the  extent  of  the  changes  the  blood  has  undergone.  It  marks 
the  amount  of  loss  of  the  red  cells  of  the  fluid,  and  shows  also  the 
diminution  of  the  relative  quantity  of  the  albumen  and  saline 
materials,  upon  which  its  specific  gravity  depends.  It  is  only  in 
blood  of  proper  density  that  the  red  cells  can  be  developed.  The 
loss,  therefore,  of  albumen  and  salts  will  lead  to  a  relative  decrease 
of  the  cells,  and  a  corresponding  increase  of  the  watery  element 

This  blanching  of  the  vessels  of  the  eyes  has  been  commented 
on  by  some  of  our  earliest  writers.  Sir  Anthony  Fitzherbert  thus 
spoke  in  1532 :  "  Take  both  your  hands  and  turn  up  the  lid  of 
his  eye,  and  if  it  be  ruddy  and  have  red  strings  in  the  white  of 
the  eye,  then  he  is  sound  ;  and  if  the  eye  be  white  like  tallowe, 
and  tjie  stringes  dark>coloured,  then  he  is  rotten." 

Gervase  Markham,  in  his  Cheape  and  Crood  Husbandry,  pre- 
viously quoted  from,  has  a  curious  epitome  of  the  symptoms,, 
which  we  here  transcribe :  "  If  a  sheepe  be  sound  and  perfit,  his 
eye  will  be  bright  and  cheerefull,  the  white  pure  without  spot, 
and  the  strings  red  ;  his  gimmes  also  will  be  red,  his  teeth  wnite 
and  even,  his  skinne  on  his  brisket  will  be  red,  and  so  will  each 
side  betwixt  his  body  and  his  shoulder  where  the  wool  grows 
not ;  his  skinne  in  general  will  be  loose,  his  wool  fast,  his  breath 
long,  and  his  feete  not  hot ;  but  if  he  be  unsound,  then  these 
signes  will  have  contrary  faces,  his  eyes  will  be  heavy,  pale,  and 
spotted,  his  breast  and  gummes  white,  his  teeth  yellow  and  foule, 
and  his  wooU  when  it  is  pulled  will  easily  part  from  the  body.' 

In  addition  to  the  symptoms  we  have  named  it  will  be  found 
that  the  animal's  appetite  becomes  fastidious.  To-day  it  feeds 
pretty  well ;  to-morrow  it  will  scarcely  touch  food  of  any  de- 
scription. An  increased  thirst,  however,  is  now  present,  wid 
continues  till  the  end.  The  animal  is  often  going  to  the  brook 
or  pond,  or,  if  prevented  from  doing  this,  will  omit  no  oppor* 
tunity  of  drinking  from  the  little  hollows  Which  may  exist  on 
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the  snr&ce  of  the  field.  Tlfis  desire  for  water  evidently  de- 
pends on  the  continued  drain  from  the  blood  of  this  important 
constituent  of  its  composition.  No  less  than  784  parts  out  of 
every  thousand  of  pure  blood  consist  of  water.  The  relative  pro- 
portions of  its  constituents  may  be  here  g^ven,  as  it  will  help  to 
explain  many  of  the  phenomena  of  the  disease.  They  are  as 
follows : — 

Water 784- 

Bed  eorpuscles        131* 

Albumen  of  serum 70* 

Saline  matters 6*03 

Extractive,  fatty,  and  other  matters  6*77 

Fibrine 2-2 

1000- 

Associated  with  the  increased  thirst  is  an  irregular  state  of  the 
bowels.  For  a  few  days  together  diarrhoea  will  be  present,  when 
it  gives  way  to  the  ordinary  condition  of  the  fseces.  A  persistence 
of  this  variable  state  of  the  evacuations,  when  not  traceable  to  a 
change  of  food,  or  other  common  causes,  is  to  be  regarded  as  a 
sospicious  circumstance.  It  is  often  due  to  an  altered  state  of 
the  bile,  by  which  the  fluid  acts  as  an  irritant  to  the  mucous 
membrane  of  the  intestines :  sometimes,  however,  it  would  appear 
to  depend  on  an  irregular  flow  of  this  fluid  from  the  biliary  ducts. 
The  distomata  by  their  movements  must  occasionally  form 
mechanical  impediments  to  the  free  passage  of  the  bile,  leading 
firstly  to  its  accumulation,  and  then  its  sudden  flow  onwards, 
when  the  obstruction  is  removed,  particularly  when  they  locate 
themselves  within  the  ductus  communis  choledochus. 

As  the  disease  advances  to  its  fatal  termination  the  breathing 
becomes  short  and  quick,  and  is  occasionally  accompanied  with 
a  slight  and  nearly  inaudible  cough.  Qi^dematous  swellings  come 
on  in  diflerent  parts  of  the  body,  especially  around  the  throat 
and  beneath  the  lower  jaw.  The  accumulation  of  the  efiused 
flnid  in  this  situation  is  to  be  referred  chiefly  to  the  pendant 
position  of  the  head  in  feeding.  There  is  no  surer  proof  of 
approaching  death  than  these  cedematous  swellings,  for  they  indi- 
cate a  dropsical  condition  of  the  entire  system.  The  prostration 
of  the  vital  powers  day  by  day  increases.  The  pulse  becomes 
weak,  wavering,  and  indistinct.  The  animal  lies  a  good  deal, 
refuies  all  food,  is  in  a  state  of  semi-stupor,  and  dies  from  pure 
exhaustion,  as  the  consequence  of  general  anaemia. 

Pboore68  and  Dxtration. 

Many  causes  are  in  operation  to  influence  the  rapidity  with 
which  the  organism  of  the  sheep  yields  to  the  influence  of  rot. 

k2 
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Some  of  these  belong  to  the  conditional  state  of  the  animal 
itself,  and  others  to  the  circumstances  by  which  it  is  surromided. 
Apart  from  such  diseases  as  may  co-exist  with  rot,  the  chief 
of  the  systemic  causes  are  the  number  of  distomata  inhabiting 
the  biliary  ducts,  the  natural  stamina  of  the  animal,  and  its  con- 
dition  as  to  amount  of  flesh  at  the  time  of  the  declaration  of 
the  symptoms.  Age  also,  and  the  purposes  for  which  the 
animal  is  kept,  exercise  an  important  influence  upon  the  progress 
of  the  affection.  Thus  breeding  or  nursing  ewes,  from  the 
demand  made  on  their  systems  for  the  development  or  support 
of  their  young,  .will  generally  succumb  more  readily  than  store 
sheep,  and  most  assuredly  much  sooner,  all  other  things  being 
equal,  than  those  which  are  being  fattened  for  the  market  Lambs 
also,  when  affected  in  the  first  few  months  of  their  age,  for  want 
of  sufficiently  matured  strength  of  constitution,  will  soon  sink 
under  the  malady. 

Among  the  external  or  surrounding  circumstances  few  are  so 
potent  for  good  as  a  continuous  supply  of  food  rich  in  the  ele- 
ments of  blood,  and  containing  comparatively  a  small  proportion 
of  water.  Sheep  thus  fed  will  long  resist  the  progress  of  the 
malady.  A  notable  instance  of  this  is  furnished  by  the  follow- 
ing fact : — A  gentleman  residing  in  Norfolk,  the  occupier  of  a 
large  tract  of  heath-land,  purchased,  a  few  years  since,  a  number 
of  sheep  in  the  latter  part  of  August  In  the  month  of  February 
of  the  following  year  he  became  aware  for  the  Jirst  time  that  the 
animals  were  affected  with  rot  Subsequently  to  this  they  began 
to  die,  and  a  great  number  were  soon  lost.  Being  fully  satisfied 
that  the  sheep  had  not  contracted  the  disease  while  they  had 
been  in  his  possession,  he  sought  out  the  dealer  from  whom  they 
had  been  bought ;  and  on  inquiry  it  was  found  that  other  sheep 
from  which  these  had  been  selected  were  also  the  subjects  of 
the  malady.  So  satisfied  was  the  dealer  that  the  whole  were 
diseased  when  sold  by  him  in  August,  that  he  at  once  agreed  to 
take  them  back  and  refund  the  money. 

The  remarkably  slow  progress  of  the  malady  in  this  case  was 
due  to  the  circumstance  that  the  sheep,  after  coming  into  pos- 
session of  their  new  owner  were  placed  upon  a  dry  sandy  soil, 
and  were  well  supplied  with  food  rich  in  nitrogenous  materials, 
besides  being  protected  in  a  great  measure  by  folding  from  in- 
clement weather.  Had  causes  the  opposite  of  these  been  in 
operation,  the  disease,  without  doubt,  would  have  declared  itself 
at  a  much  earlier  date,  and  have  run  its  course  far  more  rapidly. 

For  similar  reasons  many  sheep  which  contracted  the  rot  late 
in  1860  lived  on  through  the  winter,  and,  not  only  so,  but  far 
into  the  following  year.  The  weather  of  1861  proved  the  very 
opposite  of  tliat  of  1860,  and  we  are  acquainted  with  numerous 
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iostanoesy  even  on  the  cold-clay,  grass-land  farms  of  Middlesex, 
where  diseased  animals  were  kept  throughout  the  entire  sum- 
mer without  any  material  loss  to  their  owners.  Some  few  persons 
even  ventured  to  select  their  ewes  for  breeding  from  among  them, 
believing  that,  as  the  sheep  had  done  so  well  hitherto,  they 
would  still  answer  for  this  purpose.  They  had,  however,  to  repent 
their  temerity,  for  no  sooner  did  the  grasses  begin  to  lose  dieir 
g:oodness,  and  autnmnal  weather  to  set  in,  than  the  animals  rapidly 
declined,  despite  all  the  care  which  could  be  bestowed  upon 
them. 

Pairbaim,  so  often  quoted  by  us,  narrates  an  instance  of  the 
motility  of  good  food  and  shelter  to  diseased  sheep  at  the  end  of 
the  year.  He  says,  *'  In  1810  I  put  a  fine  lot  of  dinmonts 
npon  turnips  before  Martinmas,"  —  November  11th  —  "and 
although  in  very  favourable  condition,  as  I  was  beginning  to 
suspect  they  were  affected,  and  under  the  idea  that  meat  and 
shelter  would  provide  against  every  exigency,  I  sent  them  from 
mj  own  farm  to  a  fine,  dry,  well-sheltered  situation  in  the  middle 
put  of  Berwickshire,  where  I  expended  no  less  than  100/.  upon 
turnips,  but  before  the  month  of  March  there  were  few  of  them 
remaining,  and  I  did  not  realise  as  much  as  defrayed  the  ex- 
penses, laid  out  npon  the  turnips."  A  result  of  this  kind  was  to 
be  expected,  and  forcibly  shows  the  folly  of  expending  money 
upon  rotten  sheep  in  the  winter  months. 

It  is  easy  to  understand  that  the  existence  of  flukes  in  the 
liver  being  associated  with  an  almost  continuous  supply  of 
watery  or  innutritious  food,  and  exposure  of  the  animal  to  a  low 
temperature  and  variable  weather,  will  the  sooner  produce  an 
ansmiated  state  of  system  than  .when  the  opposite  state  of 
things  obtains.  The  entozoa  will  of  necessity  now  drain  the  blood 
of  its  albuminous  constituents  faster  than  these  are  furnished. 
Besides,  their  presence  within  the  biliary  ducts  under  such 
unfavourable  circumstances  will  earlier  lay  the  foundation  for 
those  structural  changes  in  the  liver  itself  which  unfit  it  for  the 
secretion  of  sufficiently  pure  bile  to  contribute  to  the  making  of 
Healthy  blood.  Hence  an  additional  cause  of  the  quick  progress 
of  rot  in  the  autumn  and  winter,  more  especially  if  wet  weather 
Aould  long  prevail. 

In  iimumerable  instances,  however,  and  at  other  periods  of  the 
jear,  the  two  chief  causes  of  mischief — innutritious  diet  and 
existence  of  flukes — are  not  combined  sufficiently  long  for  the 
former  to  play  so  important  a  part  as  to  produce  persistent  dele- 
terious effects.  We  have  a  good  proof  of  this  in  those  cases  of 
the  engendering  of  rot  by  the  pasturing  of  the  sheep  on  wet 
meadows  for  a  limited  space  of  time,  and  hence  we  must  look 


134  The  Rot  in  Sheep. 

to  tbc^  presence  of  the  flukes  themselves,  and  also  to  their  number, 
for  an  explanation  of  the  fact 

The  ill  effects  attending  entozoa  of  every  description  are 
ipostlj  dependent  on  the  largeness  of  their  number,  but  not 
unfrequently  also  on  the  importance  of  the  organ  in  which 
they  are  located.  A  few  flukes,  by  the  simple  irritation  they 
produce,  are  frequently  non-»productive  of  mischief,  at  least  to 
any  practical  extent,  in  deranging  the  functions  of  the  liver. 
Hence  the  daily  occurrence  of  sheep,  which  had  been  fed  for 
the  market,  and  which  had  gone  on  to  the  perfect  satisfaction  of 
their  owner,  being  found  to  have  a  limited  number  of  these 
entozoa  in  their  biliary  ducts,  the  existence  of  which  was  not 
only  unsuspected,  but  would  perhaps  not  have  been  believed 
in,  but  for  the  circumstance  that  they  were  brought  to  light  by 
the  slaughtering  of  the  animal. 

This  fact  is  mainly  due  to  the  circumstance  that  the  fluke,  as 
has  been  explained,  does  not  multiply  its  species  within  the 
biliary  ducts ;  for  if  the  contrary  were  the  case — namely^  that 
young  flukes  were  produced  therein,  and  that  these  in  due  time 
became  the  parents  of  others — what,  it  may  be  asked,  would  then 
have  been  the  result  ?  Why^  that  these  infected  sheep,  instead 
of  being  made  fat  enough  for  slaughtering,  would  gradually  have 
lost  flesh,  and  ultimately  have  died  anaemiated,  even  if  not 
more  than  a  dozen  of  the  entozoa  had  originally  occupied  their 
biliary  ducts. 

Thus  we  see  the  necessity  of  becoming  conversant  with  the 
method  of  propagation  of  each  entozoon,  to  be  enabled  to  speak 
with  any  certainty  of  the  ill  effects  attending  its  presence.  The 
trite  remark,  '^  Oh,  a  few  worms  do  no  harm,"  may  prove  true, 
provided  the  parasites  are  inhabiting  a  part  of  die  organism 
nrhich  is  comparatively  of  little  importance  to  the  direct  main- 
tenance of  vitality,  and  that  they  do  not  multiply  their  species 
therein  so  as  greatly  to  increase  in  number  and  speedily  lay  the 
foundation  for  structural  disease. 

Much  also  of  the  ultimate  mischief  resulting  from  entozoa  will 
depend,  as  has  been  stated,  on  the  importance  of  the  organ  in 
which  they  may  be  situated.  Thus  a  sinffk  hydcotid  in  the  brain 
will  by  its  pressure  produce  serious  disease,  and  ultimate  death 
of  the  affected  animal ;  while  a  dozen  or  more  hydatids  located 
within  the  lungs,  liver,  or  other  organs,  will  be  unrecognised 
during  life  from  any  pressure  or  irritation  they  may  produce. 
Facts  of  this  description  are  frequently  too  litde  regarded 
in  estimating  the  influence  of  parasites  on  the  health  of  animals* 
They  have,  however,  an  important  practical  bearing  on  the  di»« 
ease  in  question,  as  has  been  already  explained. 
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Thus  we  see  that  the  rate  of  the  progress,  as  well*  as  the 
daiation  of  rot,  are  goveraed  by  a  variety  of  circumstances,  and 
that  many  of  these  are  so  occult  and  changeable  as  to  forbid 
onr  predicting  with  any  degree  of  certainty  how  long  affected 
sheep  may  bear  up  against  the  disease. 

T\ith  regard  to  the  time  of  the  manifestation  of  the  symptoms 
after  flakes  have  entered  the  biliary  ducts,  it  is  also  impossible  to 
speak  with  any  d^ree  of  certainty.  A  combination  of  unfavoui^ 
able  circumstances  may  give  rise  to  the  symptoms  in  five  or 
six  weeks ;  while,  on  the  contrary,  the  majority  of  things  being 
&Tourable,  even  months  may  pass  before  rot  is  suspected  to 
exist  No  hasty  generaliaations  should  ever  be  come  to  on  such 
a  point  as-  this,  and>  more  especially  when  an  action  at  law  may 
Unge  on  the  opinion  which  is  given.  A  patient  inquiry  into  the 
history  of  each  individual  instance  can  alone  furnish  correct  data 
to  act  upon. 

Post-mortem  Appearances. 

The  lesions  to  be  observed  on  inspecting  the  body  of  a  sheep 
affected  with  rot  will  vary  according  to  the  progress  of  the  malady, 
be  it  quick  or  slow.  Tney  will  also  be  modified  by  the  circum- 
stance of  the  animal  having  either  sunk  from  the  disease,  or  been 
slaughtered  in  its  early  or  late  stages.  The  emaciated  state  of  the 
iiame  often  strikes  us  with  surprise,  the  dead  animal  appearing 
to  belittle  more  than  "  skin  and  bone."  The  wool  is  found  to  be  . 
harsh  and  dry,  and  to  pull  easily  from  its  follicles.  The  colour 
of  die  skin  is  pale,  excepting  perhaps  in  places  where  it  assumes 
a  purplish  hue  from  approaching  decomposition.  It  likewise 
tears  readily  on  the  application,  of  moderate  force,  from  having 
lost  much  of  its  natural  firmness.  The  visible  mucous  mem* 
bnnes  are  colourless,  or  have  a  slight  yellow  tinge.  The  belly  is 
often  large,  and  gives  evidence  of  containing  a  quantity  of  fluid. 

On  removing  the  skin,  the  fascia  covering  the  muscles 
ii  frequently  found  to  have  a  yellowish  hue,  while  the  muscles 
themselves  are  shrunken  in  size,  soft,  and  flabby.  They  have 
also  lost  very  much  of  their  normal  colour,  and  do  not  stiffen  as 
is  uaiial.  Little  or  no  fat  is  met  with ;  but,  on  the  contrary, 
the  areolar  tissue  is  infiltrated  to  a  greater  or  less  degree  with 
senms  fluid,  remarkable  for  its  watery  character.  This  dropsical 
effusion  is  observed  to  have  accumulated  here  and  there,  and 
particularly  about  the  front  and  lower  parts  of  the  neck,  and 
anmod  the  lower  jaw. 

On  laying  open  the  abdominal  cavity  exit  is  given  to  a  quan^ 
tity  of  serous  fluid,  the  physical  properties  of  which  vary  con- 
siderably in  different  cases.     In  sheep  killed  for  an  investigation 
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of  the  disease,  even  in  the  advanced  stages,  the  fluid  will  mostly 
be  found  limpid  and  transparent,  differing  but  little  in  appearance 
from  ordinary  serum ;  while,  on  the  contrary,  in  those  that  have 
succumbed  to  the  affection  it  is  often  turbid  and  of  a  dirty  yellow 
or  yellowish-red  colour.  Much  of  this  variation  in  colour  is  due 
to  transudation  from  the  vessels  after  death ;  and  the  hue  will 
consequently  be  modified  according  to  the  time  which  has  elapsed 
between  the  death  of  the  animal  and  the  making  of  the  autopsy. 

The  blood-vessels  of  the  mesentery  are  indistinct,  and  effusion 
exists  between  its  serous  layers.  The  omentum  is  almost  devoid 
of  fat,  and,  like  the  other  structures,  has  a  yellow  tinge.  The 
coats  of  the  stomachs  and  intestines  are  pale ;  and  the  feculent 
matter  contained  in  the  latter  is  usually  soft  and  pulpy. 

Effusions  of  serum,  wholly  or  in  part,  supplant  the  fat  which 
ordinarily  covers  the  kidneys;  and  when  the  two  co-exist  a 
peculiar  speckled  appearance  is  produced  beneath  the  serous 
membrane  by  the  commingling  of  the  fat  with  the  fluid.  The 
kidneys  are  both  paler  and  softer  than  natural ;  but  their 
structure  is  otherwise  unaffected.  The  rest  of  the  urinary 
organs,  and  also  those  of  the  generative  system,  are  healthy,  hut 
partake  of  the  general  pallor  which  pervades  the  frame. 

The  liver  is  the  organ  chiefly  affected,  nevertheless  it 
presents  characters  in  some  instances  the  very  opposite  of 
those  which  are  met  with  in  others.  It  is  mostly  altered  in 
shape,  size,  and  colour.  Its  outline  is  irregular,  and  its  surfaces, 
,  especially  the  abdominal  one,  often  nodulated  by  a  condensa- 
tion or  shrinking  of  the  substance  of  the  gland  in  some 
parts,  beyond  that  of  others.  As  a  rule,  it  is  diminished 
altogether  in  size,  and  changed  from  its  reddish-brown  or 
chocolate  hue  to  a  pale  or  dirty-coloured  yellow.  Occasionally 
its  surface  is  studded  over  with  red  spots,  which  contrast  greatly 
with  the  yellow  clay-like  colour  on  which  they  rest  Sometimes 
these  specks  are  mingled  with  others  of  various  hues,  imparting 
to  the  organ  a  peculiar  mottled  condition,  which  led  Harrison  to 
remark,  in  1804,  and  Youatt  to  repeat  many  years  afterwards, 
that  the  liver  '^  in  some  csises  is  speckled  like  the  back  of  a  toad." 

Its  general  structure  is  condensed,  imparting  a  hard  and  some- 
times gritty  feel  to  the  finger,  more  particularly  in  long-standing 
cases  of  the  disease.  In  other  instances  the  normal  colour  is  less 
altered,  and  there  are  greater  evidences  of  simple  venous  congestion. 
This  is  denoted  chiefly  on  the  abdominal  surface,  which  is  both 
striated  and  spotted  by  the  enlarged  and  congested  blood-vessels 
which  lie  in  the  course  of  the  main  biliary  ducts.  These  ducts  are 
diseased  more  or  less  in  all  cases  of  long  standing.  Their  coats 
are  thickened  and  hardened,  and  their  calibre  dilated,  often  to 
an  extent  sufficient  to  admit  the  end  of  the  finger.    They  appear 
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as  bluish-white  lines,  more  or  less  continuous,  running  by  the  side 
of  the  congested  blood-vessels,  from  the  central  part  of  the  gland 
towards  its  lower  edge.  In  some  places  they  are  rendered  very 
distinct  by  projecting  above  the  surface,  being  here  dilated  into 
pouch-like  cavities.  The  coats  of  the  ductus  hepaticus^  as  also  of 
the  ductus  communis  choledochusy  are  not  unfrequently  so  thick  as 
to  be  upwards  of  ten  times  their  normal  substance,  and  like- 
wise so  hard  as  to  approach  the  nature  of  cartilage. 

On  slitting  up  the  ordinary  biliary  ducts,  as  we  approach  the 
smaller  branches,  this  hardness  increases,  and  the  coats  are 
found  to  be  rough  and  uneven,  arising  from  calcareous  deposits 
— ^phosphate  of  lime  and  magnesia — within  their  tissue.  It 
is  this  which  gives  the  gritty  feel  to  the  surface  of  the  liver, 
and  imparts  a  crackling  sound  on  cutting  through  its  substance. 

Within  the  ducts  we  encounter  numerous  distomata^  which 
are  often  here  and  there,  and  especially  in  the  pouches,  so 
closely  packed  as  to  block  up  the  passage.  Their  number,  how- 
ever, is  liable  to  great  variation,  and,  it  has  been  rightly  asserted, 
is  not  always  in  proportion  to  the  extent  of  the  structural 
changes  in  the  liver.  No  doubt  secondary  causes  play  a  not 
unimportant  part  in  these  changes,  and  so  also  does  time ;  but 
nevertheless  the  lesions  of  the  liver  are  upon  the  whole  so 
peculiar  that,  were  no  entozoa  present,  a  pathologist  would 
ascribe  them  to  such  a  cause,  and  none  other.  Distomata  will 
often  quit  the  liver  by  passing  into  the  intestinal  canal  through 
the  ductus  communis  choledochusy  especially  when  the  entire  struc- 
ture of  the  organ  has  become  impaired.  Their  food  is  the  bile, 
and  the  more  this  is  changed  in  quality,  which  is  always  in 
proportion  to  the  extent  of  the  structural  disease  of  the  liver, 
the  less  suitable  it  will  be  for  tlieir  support  Besides  this,  these 
entozoa,  in  common  with  all  other  creatures,  have  their  ordi- 
nary limit  of  life,  and,  be  this  what  it  may,  it  is  not  unrea- 
sonable to  suppose  that  their  approaching  dissolution  may  at 
times  possibly  be  an  additional  reason  for  their  quitting  the 
biliary  ducts. 

We  have  frequently  met  with  dead  flukes  in  the  intestines 
and  sometimes  in  the  liver,  and  occasionally  have  found  them 
forming  the  nuclei  of  biliary  concretions.  One  remarkable 
instance  of  this  was  a  short  time  since  brought  to  our  notice, 
where  the  concretion  was  as  large  as  an  ordinary  hen's  egg^  and 
when  broken  up  was  found  to  contain  about  a  dozen  dead 
flukes.  It  was  lying  in  a  pouch-like  cavity  of  one  of  the 
biliary  ducts. 

Another  reason  must  be  named  as  explanatory,  perhaps,  of  the 
cause  of  but  few  flukes  being  met  with  in  the  biliary  ducts,  when 
the  extent  of  the  lesions  of  the  liver  does  not  bear  a  comparison 


138  The  Rot  in  Sheep. 

with  their  number,  viz.,  that  on  the  death  of  the  animal,  whose 
bodj  they  inhabited,  taking  place,  they  leave  their  original  loca- 
tion, as  if  making  an  eflbrt  to  escape  from  their  own  consequent 
death.  Many  of  the  intestinal  worms,  the  ascares  lumbricoidu^  the 
teenies^  trichocephali^  &c.,  comport  themselves  in  this  manner ;  and 
in  so  doing  they  often  form  large  masses  or  knots  in  a  part  of  the 
intestinal  canal  foreign  to  their  ordinary  dwelling.  The  lumbricoid 
worms  have  been  known,  under  such  circumstancei^  to  enter  the 
stomach,  and  even  to  pass  up  the  oesophagus  into  the  mouth  to 
efiect  their  escape.  We  have  occasionally  found  them  crowded  into 
the  duodenum  so  as  to  literally  block  it  up  throughout  the  greater 
portion  of  its  length,  being  arrested  in  their  effort  to  entor  the 
stomach ;  two  remarkable  specimens  of  which  are  preserved  in 
the  Museum  of  the  Royal  Veterinary  College,  one  from  the  hone 
■and  the  other  from  the  pig. 

Should  the  same  thing  take  place  with  regard  to  flukes,  a  search 
for  them  in  the  intestinal  canal  will  prove  successful.  That  their 
number,  however,  is  often  very  large  within  the  biliary  ducts,  we 
have  daily  proof;  and  it  is  said  that  Leeuwenhoeck  took  no 
less  than  ^*  870  out  of  one  liver,  exclusive  of  those  that  were 
cut  to  pieces  or  destroyed  in  opening  the  various  ducts."  * 

Tracing  the  smaller  ducts  onwards,  exit  is  .given  to  a  dark- 
brown  and  thickish  fluid,  among  which  are  masses  varying  in  sise 
from  the  head  of  a  pin  to  a  pea,  or  occasionally  larger— collections 
of  the  ova  of  the  distomata  held  together  by  the  jnucns  of  the 
ducts  and  inspissated  bile.  A  drop  of  the  fluid,  or  a  minute 
portion  of  one  of  these  masses,  placed  under  the  microscope, 
veveals  the  fact  that  in  the  small  ducts,  especially,  the  ova  are 
to  be  met  with  in  countless  myriads.  We  obtain  evidence  also 
of  another  very  instructive  circumstance,  to  which  attention 
has  been  previously  directed,  by  sim^dy  putting  a  little  of 
the  matter  upon  the  edge  of  a  plate  or  slip  of  glass  and  lightly 
pressing  it  with  the  point  of  a  scalpel  —  namely,  that  the 
ova  have  remarkably  hardened  shells  or  cases,  which  doubtless 
•enables  them,  when  out  of  the  body  of  the  sheep,  to  long  retain 
their  vitality  by  resisting  all  ordinary  causes  of  decomposition. 
We  feel  them  as  so  much  gritty  matter,  and  we  hear  them  crack* 
ing  under  the  pressure  of  the  knife. 

The  gall-bladder  itself  is  not  much  altered  in  structure,  nor 
does  it  in  general  contain  many  distomata ;  but  the  bile  within 
it  is  mixed  with  a  considerable  quantity  of  mucus,  and  its 
colour  is  altered  from  that  of  the  greenish-yellow  which  normally 
belongs  to  it.  Ova  are  also  met  with  here,  but  in  scanty  quan«- 
tities  compared  to  the  biliary  ducts. 

'  '  "        —  ■■!         i»«         ilii.i  ■  I        11  ».        -■»■—.       .1.  .111..  I  iiri.i.i  I 

*  Yowtt  on  Shee^  p.  44S. 
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The  morbid  states  of  the  liv^r  whick  we  have  attempted 
to  describe  are,  widiout  doubt,  chiefly  due  to  the  preseiice 
of  the  entozoa  within  the  biliary  ducts.  Kiichenmeister  has 
correctly  observed,  that  ^^  the  first  consequences  of  the  flukes 
in  the  liver  are  dilatation  and  catarrh  of  the  gall*ducts,  and 
destractiiHi,  by  pressure,  of  large  portions  of  the  parenchyma  of 
the  liver  in  the  vicinity  of  the  enlarged  ducts."  No  kind  of  food 
or  location,  however  prejudicial,  could  possibly  per  se  produce 
such  structural  changes  in  the  liver  as  belong  to  rot ;  but  it  can 
be  easily  understood  that  an  organ  like  this,  whose  office  at 
one  and  the  same  time  is  to  depurate  the  blood  by  its  excretory 
fanction,  and  to  assist  in  the  assimilation  of  the  food  by  its 
secretory  function,  being  so  extensively  diseased,  must  ultimately 
cause  emaciation  and  death  of  the  animal,  without  regarding 
the  distomata  as  an  additional  cause  in  producing  a  continued 
drain  on  the  system  of  the  sheep. 

To  return  to  our  description  of  the  autopsy.  The  viscera  of 
the  chest,  in  common  with  every  other  organ  of  the  body,  give 
evidence  of  anaemia.  Some,  serous  effusion  exists  in  the  cavity, 
which,  however,  is  mostly  devoid  of  colour,  limpid,  and  trans- 
parent In  quantity  it  is  considerably  less  than  that  met  with 
in  the  abdomen.  Little  or  no  fat  is  present  about  the  heart ;  and 
that  which  does  exist  is  of  a  slightly  yellow  colour.  Tlie  walls 
of  the  heart  are  flabby  and  pale.  The  blood  contained  in  its 
cavities,  as  well  as  that  in  the  large  venous  trunks,  is  watery  and 
imperfectly  clotted.  The  lungs,  apart  from  other  diseases  of  these 
oigans  which  may  co-exist  with  rot,  do  not  present  any  special 
lesions.  Like  other  parts  of  the  organism,  however,  diey  give 
evidence  of  general  anaemia.  In  our  section  on  the  pathology  of 
lot,  we  have  fully  discussed  the  opinion  of  Mr.  Blacklock,  as  to 
the  malady  being  a  tuberculous  one  of  the  lungs,  and  therefore 
need  not  repeat  our  argaments  i^(ainst  the  correctness  of  this 
statement 

The  condition  of  the  brain  and  its  meninges  agrees  with  that 
of  the  body  generally.  A  larger  amount  of  fluid  than  ordinary 
is  present  in  the  ventricles  of  the  brain,  and  the  vessels  of  the 
meninges  are  indistinctly  seen  in  consequence  of  the  watery  cha- 
racter of  the  blood  within  them.  Such,  then,  are  the  general  post'' 
^nortem  appearances  of  rotten  sheep. 

We  have,  however,  many  proofs  that  afiected  sheep  often  die 
long  before  this  general  break-up  of  the  organism  is  accomplished. 
This  is  particularly  the  case  at  the  commencement  of  winter, 
and  on  the  occurrence  of  white  or  hoar  frosts.  Such  animals 
sink  from  passive  congestion  of  the  lungs,  the  tendency  to  which  is 
given  by  the  altered  condition  of  the  blood  from  a  change  in  the 


140  The  Rat  in  Sheep. 

relative  proportion  of  its  several  constituents.  Dr.  Carpenter  and 
other  physiologists  rightly  remark  that  a  diminution  of  the  specific 
gravity  of  the  blood,  from  a  loss  of  its  saline  and  albuminous 
materials,  predisposes  to  haemorrhage,  congestion,  &c. ;  and  such 
we  know  to  be  the  condition  of  this  fluid  comparatively  early  in  this 
disease.  The  lungs,  in  such  cases  as  these,  are  red  throughout, 
being  charged  with  blood.  They  are  also  heavy  to  the  feel,  and 
portions  of  them  will  be  found  to  sink  in  water.  The  vessels  of 
the  pleura  and  pericardium  are  likewise  overloaded  with  blood. 
The  flesh  of  such  animals  is  of  fair  colour  and  tolerably  firm. 
Some  fat  also,  not  much  changed  in  consistence,  exists  around 
the  kidneys,  and  in  other  places  of  ordinary  deposit  The  yellow 
hue  of  the  tissues,  so  generally  present,  is  considerably  less  in 
amount,  and  is  sometimes  scarcely  to  be  noticed.  The  liver, 
however,  is  mostly  of  a  clay  colour,  and  its  ducts  are  crowded 
with  distom'ata. 

In  concluding  this  section  of  our  essay,  we  add  a  few  words 
with  reference  to  the  eflluvium  which  arises  from  the  carcasses  of 
rotten  sheep.  This  is  often  extremely  nauseating,  even  when  the 
animal  is  opened  directly  after  death.  We  have  on  more  than 
one  occasion  known  persons  to  be  taken  seriously  ill  when 
engaged  in  opening  many  rotten  sheep  at  a  time.  A  remarkable 
instance,  not  only  of  sickness,  but  of  death,  was  brought  to  our 
notice  in  August  of  1 854.  A  person  of  intemperate  habits,  fol- 
lowing the  occupation  of  a  country  butcher,  was  employed  in 
skinning  and  dressing  a  number  of  rotten  sheep  on  the  premises 
of  a  farmer  in  the  county  of  Norfolk.  The  sheep  were  neces- 
sarily opened  when  warm;  and,  while  he  was  so  engaged,  he 
complained  greatly  of  the  sickening  smell.  The  same  evening- 
he  was  attacked  with  choleraic  disease,  and  two  days  afterwards 
was  a  corpse. 

That  the  bodies  of  rotten  sheep  quickly  undergo  putrefaction 
is  well  known,  and  elsewhere  this  is  assigned  as  a  reason  for  the 
name  given  to  the  malady  ;  but  that  injury  may  arise  from  the 
efiluvium  accompanying  the  vapour  given  off  from  their  still 
warm  bodies  after  death  is  not  so  generally  understood. 

Treatment  of  Affected  Sheep. 

The  successful  treatment  of  a  disease  is  necessarily  based  on  a 
knowledge  of  its  pathology,  without  which  the  application  of 
all  remedial  means  becomes  mere  empiricism.  It  were  well  for 
the  ends  of  science  if  information  of  this  kind  invariably  tended 
to  the  discovery  of  a  cure  for  each  separate  affection,  but  unfortn** 
nately  it  too  frequently  leads  to  the  very  opposite  result     The 
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more  we  understand  of  the  nature  of  some  diseases,  the  more 
we  despair  of  being  able  to  eradicate  them,  or  even  to  mitigate 
their  effects.  It  is  the  possession,  however,  of  this  knowledge 
which  marks  the  difference  between  the  man  of  science  and  the 
mere  empiric.  The  latter  rushes  in,  and  boldly  declares  his 
ability  to  cure  that  which  is  incurable ;  while  the  former  honestly 
declares  his  inability  to  do  anything  for  good.  Correct  patho- 
logical knowledge  will  doubtless  prove  that  the  cure  of  rot  can 
scarcely  be  hoped  for,  although  much  may,  nevertheless,  be 
done  to  arrest  its  progress. 

Many  remedies  of  empiric  origin  have  been  forced  on  the 
notice  of  agriculturists  from  time  to  time,  both  in  this  country 
and  also  on  the  Continent,  for  the  cure  of  rotten  sheep — all  of 
which  have,  however,  signally  &iled  in  verifying  the  statements 
of  their  originators.  .  At  the  commencement  of  the  present 
century  a  remedy  emanating  from  a  Dutch  source  was  loudly 
extolled,  and  even  largely  used  in  this  country  as  well  as  in 
Holland,  but  it  soon  fell  into  disrepute — following  in  this  respect 
those  which  had  gone  before  or  have  since  succeeded  it. 

Mills,  in  his  work  on  cattle,  after  speaking  of  the  employment 
of  certain  medicinal  agents  which  are  too  commonplace  and 
Talueless  to  be  here  quoted,  says  that  a  Mr.  Baldwin,  of  Clap- 
ham,  Surrey,  found  bumet  to  be  a  remarkably  efficacious  cure 
for  rot,  ^^  as  appears  from  a  letter  of  his  published  in  ^  The 
Repository  for  Select  Papers  on  Agriculture,  Arts,  and  Manu- 
factures,' 1768."  Mills  adds  to  this  statement  the  following: 
^  A  farmer  in  the  north,  in  the  autumn  of  the  year  1766,  when 
all  his  sheep  were  so  far  gone  in  the  rot  that  he  did  not  expect 
one  of  them  to  live  the  winter  over,  sent  them  into  a  field  of 
bamet,  which  in  a  month's  time  restored  them  to  perfect 
health." 

After  diligent  search  we  have  been  unable  to  find  any  other 
authority  on  the  curative  properties  of  bumet,  nor  do  we  believe 
in  this  power  of  the  plant  All  that  could  be  hoped  for  would 
be  that  sheep  feeding  upon  it,  especially  when  mixed  with  good 
grasses,  might  be  enabled  to  resist  for  a  somewhat  longer  time 
the  inroads  of  the  disease. 

Martyn,  a  late  Professor  of  Botany  in  the  University  of  Cam- 
bridge, in  his  ^ Flora  Rustica^^  1792,  says  :  "  Bumet  is  common 
in  high  pastures  on  a  calcareous  soil.  It  flowers  in  the  beginning 
of  May,  and  sometimes  in  April.  The  leaves,  when  bruised, 
^mell  like  cucumber,  and  taste  something  like  the  paring  of  that 
frnit;  they  are  sometimes  put  into  salads  and  cool  tankards. 
He  adds  that  "  Some  years  since  Mr.  Rocque  attempted  to  intro- 
duce it  as  food  for  cattle.  It  has  one  good  quality,  which  is, 
that  it  continues  green  all  winter,  and  affords  some  food  early  in 
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spring,  when  it  is  commonly  wanted.  But  cattle  are  not  very 
fond  of  it,  nor  does  it  yield  a  sufficient  burden  to  pay  the  fanner 
for  the  expense  of  cultivating  it/* 

Several  writers  on  agriculture  remark  that  when  bumet  consti- 
tutes a  moderate  proportion  of  meadow-hay  it  imparts  a  stimu- 
lating property  to  the  fodder,  thereby  rendering  it  more  suited 
for  feeding  with  turnips ;  but  if  bumet  be  •  cultivated  by  itself 
and  made  into  hay,  the  provender  is  coarse  and  unpalatable,  and 
rejected  as  a  rule  by  most  animals. 

Most  authors,  however,  on  the  diseases  of  the  sheep,  place 
their  chief  reliance  on  medicinal  agents  for  the  cure  of  rot ;  the 
particular  remedies  they  advocate  depending  rather  on  their  own 
preconceived  notions  of  the  disease  tnan  on  any  precise  informa- 
tion of  its  nature.     We  give  a  few  extracts : — 

Sir  G.  S.  Mackenzie  directs  attention  to  the  beneficial  use  of 
mercury,  but  says  that  ^^  it  would,  perhaps,  be  improper  to  admi- 
nister this  agent  internally.  The  safest  and  most  ^ectual  method 
of  applying  it  is  in  the  form  of  the  common  blue  ointment,  and 
a  trial  of  this  is  strongly  recommended  to  those  whose  flocks  are 
liable  to  rot.  It  should  be  applied  to  the  bare  skin  in  the  region 
of  the  liver ;  and  the  size  of  a  nut  rubbed  in  till  it  is  all  dried  up 
twice  a  day  for  a  week  or  ten  days.  This,  in  conjunction  widi 
wholesome  food,  will  in  all  probability  prove  to  be  the  most 
effectual  treatment.  Mercury  is  well  known  to  be  a  specific  for 
diseased  liver  of  the  human  body,  and  on  that  account  we  may 
presume  that  it  will  be  efficacious  in  the  cure  of  the  same  organ 
in  sheep,  and  it  is  also  recommended  as  the  most  effectual  means 
of  destroying  the  fluke-worm." 

Mr.  Youatt,  adopting  the  views  of  those  who  regard  the  affec- 
tion as  an  inflammatory  one  of  the  liver,  advises  at  its  com- 
inencement  that  the  animal  be  bled  to  the  extent  of  "  8,  10,  or  12 
ozs.,"  and  that  this  be  followed  up  by  an  aperient,  consisting 
of  2  or- 3  ozs.  of  Epsom  salts;  and  he  adds,  ''the  physic 
having  operated,  or  an  additional  dose,  perchance,  having  been 
administered  in  order  to  quicken  the  action  of  the  first,  the 
former  will  look  for  further  means  and  appliances.  Friction  with 
mercurial  ointment  on  the  region  of  the  liver  has  been  recom- 
mended, but  not  by  those  who  have  had  opportunity  to  observe 
its  secondary  effects  on  the  ruminant  Still  the  disease  under 
consideration,  with  evident  determination  to  the  liver,  requires 
the  agency  of  this  powerful  but  dangerous  medicine.  Two  or 
three  grains  of  calomel  may  be  given  daily,  but  mixed  with  half 
the  quantity  of  opium,  in  order  to  secure  its  beneficial,  and  to 
ward  off  its  injurious,  effects  on  the  ruminant.  To  this  should 
be  added — a  simple  and  cheap  medicine,  but  that  which  is  the 
sheet  anchor  of  the  practitioner  here — common  salt." 
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Clater,  who  boasts  of  curing  "  9  sheep  out  of  10  emn  in  the  last 
itoffs"  of  the  malady,  recommends  the  following  medicament:— 

"  Nitre  in  powder,  6  ozs. 
Ginger,  fresh  powdered,  4  ozs. 

Colootbar  of  yitriol  (red  oxide  of  iroo)  in  fine  powder,  2  ozs. 
Common  8alt»  3i  lbs. 
Boiling  water,  3  gallons. 
"Pour  the  water  hot  upon  the  ingredients;  stir  them,  and  when  new  milk 
warm,  add  to  every  quart  of  the  mixture  3  ozs.  of  spirit  of  turpentine,  and 
bottle  it  for  use." 

When  using  the  medicine,  we  are  instructed  that  **  the  follow- 
ing directions  must  be  strictly  regarded: — Keep  the  infected 
sheep  iirom  food  all  night;  on  the  following  morning  give  to 
each  2  ozs.,  or  4  table-spoonfuls  of  the  above  mixture  (remember 
to  shake  the  bottle  well  at  the  moment  of  pouring  it  out).  To 
those  which  are  weak  and  much  reduced  by  the  disease,  one- 
half,  or  three  parts  out  of  four,  may  be  sufficient  for  a  dose. 
Keep  them  from  food  three  hours  after  giving  the  medicine, 
and  then  turn  them  into  a  dry  pasture.  It  will  be  necessary  to 
repeat  the  medicine  every  fourth  day  for  three  times,  observing 
the  above  rules ;  but  where  only  half  the  quantity  has  been  admi- 
nistered,, it  will  be  proper  to  repeat  it  every  second  or  third  day 
for  six  times."  , 

This  recommendation  of  Clater  may  be  taken  as  a  fair  speci- 
men of  the  treatment  generally  advised  by  the  empiric  writers  of 
his  day.  It  is,  however,  unnecessary  to  quote  from  their  works, 
as  nothing  of  value  can  be  obtained  therefrom.  No  instances 
of  cure  are  given,  nor  is  any  light  thrown  on  the  nature  of  the 
disease. 

We  find,  however,  a  circumstance  narrated  by  Fairbaim,  which 
we  transcribe,  in  further  proof  of  the  value  of  salt : 

**In  the  year  1817,"  he  says,  "an  active  shepherd  in  my  neighbourhood, 
who  had  the  charge  of  200  ewes,  observing  some  of  them  tainted  with  rot, 
bethought  himself  of  trying  the  experiment  of  curing  them,  and  conducted  it 
in  the  following  way :— Whenever  he  saw  any  <me  or  more  of  them  showing 
imequivocal  symptoms  of  rot,  he  brought  them-  into  a  dry  court-yard  or 
empty  house,  and  fed  them  with  hay,  turnips,  or  a  few  oats.  To  every  one 
of  them  he  gave  twice  a  day  a  handful  of  salt,  which  he  dissolved  in  water, 
and  putting  the  solution  into  a  teapot,  poured  it  down  their  throats.*  This 
was  repeated  for  several  successive  days,  and  continued  till  some  improvement 
in  the  condition  of  the  sheep  was  discernible,  after  which  they  were  turned 
into  the  field.  If  the  reappearance  of  the  symptoms  did  not  justify  their  con- 
tinuance with  the  flock,  they  were  again  conducted  home,  and  the  salt,  as 
hefore,  administered.  Few  of  them  required  more  than  two  such  courses, 
but  a  great  proportion  of  the  flook  was  treated  in  this  manner,  and  the 
shepherd  delivered  the  whole  of  them  alive  at  Whitsunday,  except  one  ewe 
which  had  died  in  lambing." 

*  The  quantity  of  salt  here  recommended  would  weigh  nearly  three  ounces,  an 
tmoont  which  could  not  be  daily  used  with  safety. — Author. 
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Before  commenting  on  any  of  the  foregoing  methods  of  treat- 
ing rot,  we  purpose  to  give  the  one  which  is  adopted  by  the 
Bedouin  Arabs.  We  learn  from  the  writings  of  MM.  Hamont 
and  Fischer,  previously  quoted,  that  when  the  Nile  returns  to  its 
bed,  the  sheep  of  the  Arabs  go  to  feed  on  the  dysse  which  springs 
up  on  the  partially-recovered  land  (see  p.  77),  and  as  soon  as 
^'  the  first  symptoms  of  the  affection  appear,  the  vigilant  Bedouins 
lose  not  a  moment ;  they  reassemble  their  flocks,  and  drive  them 
back  to  the  desert  In  the  midst  of  the  sands  their  principal 
food  is  the  galt-ioort" — Sahola  Kalu  After  some  days  the 
symptoms  of  the  rot  gradually  disappear,  and  the  sheep  regain 
their  former  health."  It  further  appears  that  the  Bedouins  know 
of  no  other  remedy,  and  should  this  not  prove  beneficial,  they 
proceed  to  slaughter  the  affected  animals. 

To  return  to  some  of  the  opinions  we  have  quoted ;  and  first,  a 
word  with  regard  to  Sir  G.  S.  Mackenzie's  mercurial  inunction. 
Apart  from  the  arguments  'advanced  against  it  by  Mr.  Youatt,  in 
the  extract  we  have  given,  we  object  to  this  method  of  employing 
mercury,  as  being  perfectly  useless.  No  amount  of  absorption 
of  the  agent  from  the  skin  could  possibly  affect  the  vitality  of  the 
flukes ;  and  as  the  cause  of  the  malady  would  remain  unchecked, 
so  must  its  effects  necessarily  continue.  But  even  a  greater  objec^ 
tion  could  be  raised  against  it  than  this.  Mercury  is  well  known 
to  produce  a  particular  effect  on  the  blood,  lessening  the  amount 
of  its  fibrine,  and  rendering  the  fluid  aplastic,  and  therefore  doing 
the  very  thing  we  desire  to  avoid  in  this  disease.  It  is  only  by 
our  keeping  the  blood  rich  in  its  proximate  principles,  as  has 
been  elsewhere  pointed  out,  that  the  system  is  enabled  the  longer 
to  resist  the  progress  of  the  malady.  For  similar  reasons  we  dis- 
sent entirely  from  Mr.  Youatt's  advice  to  use  mercury  in  con- 
junction with  opium.  This  compound  would  be  of  g^eat  value 
succeeding  upon  the  withdrawal  of  blood  and  the  exhibition  of 
aperient  medicine  in  active  iiifiammation  of  the  liver,  as  also  in  a 
similar  condition  of  other  organs,  but  it  is  positively  injurious 
in  rot.  We  are  unable  to  reconcile  Mr.  Youatt's  treatment  with 
anything  belonging  to  the  pathology  of  this  disease.  It  can  only 
be  accounted  for  by  his  having  erred  in  considering  the  affection 
originally  as  one  of  inflammation. 

With  reference  to  Clater^s  prescription,  which,  as  has  been 
explained,  is  but  a  type  of  many  others  of  similar  origin,  we  have 
a  good  proof  of  the  want  of  scientific  knowledge  which  gene- 
rally prevailed  among  those  who  wrote  of  the  diseases  of  animals 
at  the  beginning  of  the  present  century.  Whatever  value  it 
may  possess  lies  in  the  amount  of  salt  it  contains ;  otherwise  it 
is  but  little  calculated  to  do  any  good. 

No  treatment  of  rot  can   be  considered  as  being  more  than 
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palliadve;  still  in  carrying  this  principle  into  practice  great 
benefit  often  arises,  as  the  owners  of  infected  animals  are  se- 
cured against  losses  which  otherwise  would  be  very  heavy.  The 
earlier  the  disease  is  detected  the  better,  but  unfortunately  its 
discovery  is  too  frequently  not  made  until  the  autumnal  period 
of  tlie  year,  when  external  circumstances  are  much  against  the 
sQccess  of  any  system  of  treatment  or  management,  and  when 
also  structural  changes  have  begun  in  the  liver.  Should  the  disease 
not  be  detected  until  this  period,  no  effort  must  be  spared  to 
quickly  check  its  progress ;  otherwise  the  fatality  will  be  very 
great. 

The  animals  must  be  carefully  guarded  against  all  vicissitudes 
of  weather  by  being  folded  in  the  best  sheltered  situations,  more 
especially  at  night.  Their  food  should  consist  of  the  most  nutri- 
tious materials.  Indeed,  waste  of  the  tissues,  particularly  when 
due  to  simple  anaemia  rather  than  organic  lesions,  will .  demand 
not  only  a  liberal  supply  of  food  rich  in  flesh-forming — ^nitro- 
genous— ^principles,  but  also  such  as  contains  a  large  proportion* 
of  sugar,  starch,  or  other  carbonaceous  matters,  that  the  heat  oC 
the  body  may  be  kept  up  equally  with  nutrition.  If  placed  on^ 
meadows  or  artificial  grasses,  the  sheep  should  be  often  changed 
from  pasture  to  pasture,  care  being  taken  to  avoid  those  which  are- 
vet  and  cold,  or  which  contain  inferior  herbage.  Manger-food 
must  be  supplied,  and  this  should  consist,  in  part  at  least,  o(  crushed 
com,  of  which  the  leguminous  plants,  beans,  peas,  lentils,  &c.,. 
are  to  be  preferred.  Oats  and  maize  are  also  good,  and  to  these  a. 
moderate  allowance  of  oilcake  may  be  added.  Frequent  changing 
of  the  food  will  induce  the  animals  to  eat  more,  for  which  reason, 
when  they  are  on  the  pastures,  we  take  no  objection  to  an  occa- 
sional supply  of  turnips  or  other  roots ;  but,  unless  compelled  by 
the  character  of  the  farm  and  the  system  of  cultivation,  we  would 
sToid  continuous  folding  on  turnips.  Where  this  has  to  be  done 
great  care  will  have  to  be  exercised  in  regulating  the  quantity  of 
turnips  according  to  the  condition  of  the  crop,  the  state  of  the 
weather,  &c.  Under  such  circumstances  an  allowance  of  good 
bay,  in  addition  to  the  other  food,  will  be  imperatively  required. 

By  these  means  rigorously  carried  out,  provision  will  be  made 
for  the  due  supply  of  albuminous  and  heat-giving  materials 
to  the  blood,  and  the  consequent  nutrition  and  health  of  every 
part  of  the  organism.  Dependence,  however,  must  not  be  exclu- 
sively placed  on  diet  Medicinal  agents  will  have  to  be  had 
recourse  to,  preference  being  given  to  those  which  impart  tone 
and  vigour  to  the  system.  Conjoined  with  these  should  be  such 
as  experience  has  shown  to  possess  anthelmintic  properties. 

Salt  cannot  be  dispensed  with.  It  does  good  in  several  ways. 
It  is  an  agent  which  acts  as  a  stimulant  .to  the  process  of  digestion^ 
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and,  by  its  readj  solution  and  free  entrance  into  the  blood,  it  ivill 
supply  also  any  amount  of  soda  which  may  be  required  in  the 
secretion  of  bile,  the  saline  constituents  of  which  include  the 
chloride  of  sodium — common  salt-^-with  that  of  potassium,  and  the 
phosphates  and  sulphates  of  soda,  potash,  lime,  and  magnesia. 
Another  advantage  is  connected  with  the  exhibition  of  salt  and 
its  entrance  into  the  blood,  namely,  that  it  contributes  with  other 
saline  and  albuminous  matters  to  preserve  that  proper  specific 
gravity  of  the  fluid  which  ought  to  be  "  equivalent  to  that  of  the 
contents  of  the  red  corpuscles,  as  it  is  only  in  this  condition  that 
the  formation  of  the  latter  can  duly  take  place." — {Carpenter.) 

The  other  medicinal  agent  to  which  we  refer  as  inclispensable 
is  the  sulphate  of  iron.  As  a  tonic  it  is  excelled  by  few,  if  by 
any,  therapeutic  agents  ;  while  the  readiness  by  which  it  can  be 
obtained,  and  the  lowness  of  its  price,  give  it  an  advantage  over 
many  others.  Sheep  also  do  not  object  to  take  it  with  their  food 
when  mixed  in  proper  proportions  ;  nor  is  it  a  matter  of  much 
moment  if  one  animal  should  get  rather  more  than  his  fellow,  by 
more  rapid  or  longer  feeding  at  the  trough.  Sulphate  of  iron  is 
likewise  an  excellent  anthelmintic,  quickly  leading  to  the  ex- 
pulsion of  several  of  the  varieties  of  intestinal  worms.  Its  chief 
use,  however,  in  rot  is  that  it  is  a  powerful  agent  in  the  repro- 
duction of  the  red  cells  of  the  blood — iron  entering  largely  into 
the  contents  of  these  cells — the  hmmato-globuline.  In  all  diseases 
therefore  in  which  there  is  a  diminished  power  of  producing  red 
cells,  the  sulphate  of  iron  is  a  valuable  remedy. 

Stomachics  or  carminatives  are  likewise  required;  of  which 
medicaments  we  give  a  preference  to  aniseed  in  this  affection. 

A  good  compound  of  these  medicinal  agents  with  some  highly 
nitrogenized  alimentary  matters  we  have  in  the  following  formula. 
Take  of 

Finely-gronnd  oil-cake  (linseed)       ..1       h  1  b    li  1 
„  pea-menl I 

Si'seed"  ::  ::  ::}«>ch4ibs. 

„  sulphate  of  iron . .      . .     1  lb. 

Let  the  salt,  aniseed,  and  sulphate  of  iron  be  mixed  together 
first,  and  afterwards  well  incorporated  with  the  cake  and  pea- 
-meal. 

We  have  the  authority  of  eminent  chemists  for  saying  that 
even  when  solutions  of  salt  and  sulphate  of  iron  are  mixed  to- 
gether in  the  proportions  here  recommended  they  undergo  but 
little  change.  The  products  of  the  change  are  sulphate  of  soda 
and  protochloride  of  iron,  the  therapeutic  action  of  which,  espe- 
cially in  the  quantities  in  which  they  are  formed,  will  not  mate- 
rially interfere  with  the  undecomposed  common  salt  and  sulphate 
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• 
of  iron.  Apart,  however,  from  the  question  of  a  partial  change 
in  the  agents,  we  can  speak  confidently  of  the  practical  utility  of 
the  compound  in  the  treatment  of  rot.  The  quantity  of  it  to  be 
given  to  each  sheep  daily  should  be  half  a  pint,  in  addition  to  an 
ordinary  allowance  of  com  or  cake  and  hay-chaff.  It  may  be  used 
with  advantage  for  three  or  four  weeks  in  succession,  but  should 
be  discontinued  occasionally  for  a  day  or  two,  especially  if  the 
animals  become  affected  with  diarrhoea. 

In  the  further  treatment  of  rot,  attention  'should  be  given  to  the 
expulsion  if  possible  of  the  flukes  from  the  biliary  ducts — ^not 
that  we  think  any  medicinal  agents  can  be  depended  on  for  thjs 
purpose.  Nevertheless,  trial  may  be  made  of  the  oil  of  turpentine, 
combined  with  linseed  oil  and  nitric  aether,  in  the  following 
proportions : —  , 

SrioaX"'.'"^ ::  ::  ::  ::  ;:}ofeach2dracbTns. 

Linseed  oil 2  ozs. 

This  may  be  administered  once  a  day  for  three  or  four  suc- 
ceeding days,  at  intervals  of  about  a  fortnight ;  and,  although  not 
positively  required,  it  may  be  as  well  if  the  medicated  food 
compound  be  suspended  at  these  times.  Beyond  the  adoption  of 
these  measures  we  can  see  no  advantage  in  the  medical  treatment 
of  this  disease. 

Under  the  head  of  treatment,  however,  we  must  not  omit  to 
mention  that  trial  has  recently  been  given  to  a  French  remedy 
for  rot.  The  full  particulars  of  this  are  set  forth  in  the  subjoined 
report  to  the  Royal  Agricultural  Society  by  the  author  of  the 
present  thesisL  We  deem  it  right  that  this  should  be  trans- 
ierred  to  these  pages  for  the  sake  of  completeness,  and  also  to 
record  our  meed  of  praise  to  the  gentleman  who  introduced  the 
remedy  to  the  notice  of  the  English  public : — 

**  R^oort  on  the  Emplot/ment  of  a  French  Bemedyfor  the  Curt  of  Rot 

in  Sheep, 

**  It  will  be  remembered  that  in  the  early  part  of  the  year  M.  Trehonnais 
called  the  attention  of  the  agricultural  community  to  a  remedy,  much  extolled 
for  its  curative  properties,  which  had  been  employed  in  some  parts  of  France 
for  the  rot  in  sheep,  and  that  M.  Trehonnais  also  very  liberally  engaged  to 
obtain  a  sufficient  quantity  of  the  agent  for  trial  in  this  country.  The  Council 
resolved,  in  consequence  of  this  favourable  report,  on  the  recommendation  of 
the  Veterinary  Committee,  to  purchase  some  sheep  for  the  experiment,  and 
voted  a  sum  of  127.  for  the  purpose. 

**  In  accordance  with  this  resolution,  instructions  were  given  me  to  procure 
such  animals  as  I  deemed  fitting  for  the  purpose,  and  to  commence  the 
experiment  as  early  as  circumstances  would  permit.  In  selecting  the  sheep^ 
■which  were  of  the  improved  Dorset  breed,  I  took  care  that  they  should  be  of 
tlie  same  age  as  near  as  possible,  be  also  in  a  condition  warranting  the  belief 
tliat  they  would  survive  long  enough  to  give  a  fair  trial  to  the  medicine,  but 
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• 
be  in  different  stages  of  the  malady.  I  preferred  one-year-old  sheep  as  offering 
most  of  these  advantages,  and  for  the  further  reason  that  an  approximation 
could  be  made  as  to  the  time  they  had  been  the  subjects  of  the  malady. 
Everything  being  arranged,  the  experiment  was  commenced  on  April  22, 1861,  ^ 
the  first  thing  done  being  to  divide  the  sheep  into  two  parts,  leaving  one  moiety 
at  the  Royal  Veterinary  College  and  sending  the  other  to  my  farm,  Oakington, 
in  the  parish  of  Harrow.  This  was  deemed  important,  as  each  division  would 
be  placed  under  totally  different  circumstances,  especially  as  to  the  kind  of 
food  which  would  be  supplied  to  the  animals,  and  the  protection  which  would 
be  afforded  them  from  ordinary  atmospherical  changes. 

*'  The  sheep  left  at  the  College  were  kept  entirely  on  hay  and  oats,  housed 
every  night  in  a  shed,  but  allowed  the  use  of  a  small  enclosure  during  the  day. 
Those  sent  to  Oakington  were,  on  the  contrary,  placed  in  a  meadow,  and  had 
an  abundant  supply  of  grass,  but  no  com ;  nor  were  they  protected  of  a  night, 
save  when  the  weather  was  wet. 

'*  I  further  determined  to  give  the  medicine  to  three  sheep  only  of  each  lot, 
leaving  the  others  entirely  to  their  chance.  In  doing  this  I  selected  the  appa- 
rently strongest  sheep  for  taking  the  medicine. 

"  The  directions  received  from  France  for  the  use  of  the  agent  were  that 
a  tablespoonful  should  be  given  to  each  sheep  every  morning,  half  an  hour 
before  feeding-time,  and  be  continued  from  fifteen  to  twenty  days  to  animals 
in  the  early  stages  of  the  disease,  and  from  thirty  to  forty  days  to  those  in  the 
advanced  or  latter  stages ;  or  even  for  a  longer  time  in  very  severe  cases.  It 
was  further  ordered  that,  as  soon  as  the  animals  had  gained  their  appetite 
and  strength,  whatever  other  indications  of  the  disease  might  still  exist, 
no  more  medicine  should  be  given,  as  these  were  signs  of  convalescence- 
proper  care  as  to  feeding  and  management  sufficing  to  complete  the  cure, 
tinder  the  influence  of  regimen,  care,  and  exhibition  of  the  medicine,  it  was 
also  stated  that  a  cure  would  be  effected  in  a  month  or  six  weeks  of  the  sheep 
in  the  early  stages  of  the  disease,  and  in  about  three  months  of  those  in  the 
advanced  stages.  The  recoveries  were  said  to  be  aZZ  in  the  first,  and  two-4UrdA 
in  the  latter  stages. 

''  The  exhibition  of  the  medicine  for  the  first  fortnight  appeared  in  neither 
lot  to  have  any  marked  effect,  the  animals,  witii  one  exception,  continuing 
in  their  original  condition.  In  the  exceptional  case  alluded  to,  and  which 
was  one  of  the  sheep  taking  the  medicme  at  the  College,  the  disease  was 
evidently  fast  gaining  ground,  foretelling  a  fatal  result. 

'*  On  the  twenty-first  day  from  the  commencement  of  the  experiment  this 
animal  died,  and  on  being  examined  post  mortem  numerous  flukes  were  found 
in  the  liver.  The  organ  was  pale  in  colour  and  had  undergone  the  structural 
changes  commonly  met  with  in  rot.  Effusion  of  serum  h^  also  taken  place 
into  the  abdominal  cavity,  and  the  entire  carcass  of  the  animal  was  flaccid  and 
paler  in  colour  than  is  natural  from  general  anaemia,  thus  proving  the  true 
nature  of  the  malady. 

•*'  Under  these  circumstances  I  resolved  to  give  the  medicine  to  one  of  the 
three  animals  which  up  to  now  had  not  taken  any,  as  the  trial  did  not  appear 
quite  satisfactory,  deatn  having  resulted  so  soon  in  the  case  alluded  to. 

'*  Continuing  the  report  of  the  College  sheep,  it  is  next  to  be  observed  that 
the  remedy  was  continued  to  the  middle  of  June,  and  this,  not  only  without 
any  apparent  benefit,  but  seemingly  witli  some  disadvantage,  as  each  of  the 
three  sheep  taking  the  medicine  was  more  emaciated  than  either  of  the 
other  two. 

*'  This  untoward  circumstance  evidently  depended  on  the  nauseating  effects 
of  the  medicine,  as  the  animals  would  often  refuse  their  food  for  some  hours 
after  its  exhibition,  and  sometimes  even  to  the  latter  part  of  the  day. 

"It  may  be  here  remarked  that  the  medicine  apparently  contained  some 
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olaginous  material  which  had  a  very  unpleasant  smell,  not  unlike  fetid 
aaimal  oil,  which  had  probably  to  do  with  its  sickening  effects. 

"  On  the  20th  June,  being  two  months  from  its  firat  exhibition,  the  medi- 
ciDe  was  discontinued  to  the  College  sheep.  All  the  animals  were  kept,  how- 
ever, about  six  weeks  longer,  by  which  time  they  had  become  so  emaciated 
that  it  was  determined  to  destroy  them,  which  was  accordingly  done.  A  post^ 
tmtem  examination  was  made  of  each,  and  it  was  found  that  no  real 
difTerencGS  existed  in  the  lesions  wrought  by  the  disease  in  the  sheep  which 
had  taken  the  medicine  from  those  of  the  others  which  had  not.  Living  flukes 
existed  in  large  numbers  in  the  livers  of  all  the  animals. 

**  To  return  to  the  sheep  at  Oakington.  It  has  been  already  stated  that  in 
tbis  moiety  of  the  animals,  for  the  first  fortnight  subsequently  to  April  22,  no 
material  alteration  had  taken  place.  By  the  end  of  May,  however,  it  was 
very  evident  that  three  of  the  sheep  were  gaining  flesh,  and  presenting  a  far 
more  healthy  appearance  than  the  others.  Two  of  these  were  sneep  not  taking 
medicine,  and  one  which  was.  The  other  three  sheep  were  wasting,  and 
becomiz^  day  by  day  more  debilitated ;  but  nevertheless,  when  compared  with 
those  at  the  College,  they  were  in  far  better  condition. 

*^  On  June  6th,  forty-five  days  after  the  commencement  of  the  experiment^ 
oDe  of  the  Oakington  sheep  died,  and  this,  as  at  the  College,  was  one  which 
had  taken  the  medicine.  The  lesions  met  with  on  examination  of  the  body 
i^reed  with  those  already  described,  and  need  not,  therefore,  to  be  repeated. 
llie  medicine  was  continued  up  to  the  20th  of  this  month  with  one  of  the 
lemaming  sheep,  and  for  a  fortnight  longer  with  the  other — the  latter  being 
an  emaciated  and  gradually  declining  animal. 

"The  three  sheep  spoken  of  as  doing  well  were  by  this  time  so  much  im- 
proved that  I  had  little  apprehension  of  their  speedy  death.  The  weather 
vas  dry  and  the  herbage  of  the  pasture  good — circumstances  most  favourable 
ibr  their  resisting  the  progress  of  the  malady.  All  five  were  kept  throughout 
July,  and  until  the  4th  of  August,  when  I  determined,  as  it  was  evident  two 
would  ultimately  sink,  to  kill  three  of  the  lot,  viz.,  the  two  in  question  together 
with  one  of  those  which  had  greatly  improved  in  condition,  and  which  had  taken 
DO  medicine  throughout.  My  chief  reason  in  taking  the  resolve  with  reference 
to  the  latter  named  animal,  was  to  ascertain  on  what  its  improved  state 
depended,  or  whether  in  fact  it  was  the  subject  of  the  entozoic  disease — ^rot. 
On  making  s.  pott-mortem  examination  of  this  animal  it  was  found  that  only 
a  few  flukes  were  present  in  its  liver,  and  that  the  structure  of  the  gland  was 
hut  little  changed — ^facts  which  fully  accounted  for  its  well-doing. 

**  With  reference  to  the  two  remaining  sheep,  one  of  which  had  taken  the 
medicine  and  the  other  not,  I  feel  assured  that  their  improvement  is  due 
entirely  to  the  circumstance  that  few  flukes  are  present  in  their  livers. 

"I  have  further  to  report  respecting  these  sheep,  that  being  ewes,  I  placed 
them  vrith  my  breeding  flock  at  the  time  of  putting  the  rams  to  the  animals, 
and  intend  to  keep  them  throughout  the  winter  to  mark  the  result,  giving 
them  no  more  attention  as  to  feeding  and  management  than  the  flock  in 
general  will  receive. 

"  On  reviewing  all  the  details  of  this  experiment  I  fear  we  must  conclude, 
that  this  supposed  cure  of  rot  in  sheep  has  proved  quite  ineffective  for  good  in 
oar  experience. 

(Signed)  "  Jas.  B,  Simosds." 

Subsequently  to  this  report  being  made  to  the  Royal  Agri- 
coltoral  Society  one  of  the  two  remaining  sheep  began  to  give 
eridences  of  declining  health,  particularly  by  a  gradual  falling 
away  in  condition.  This  was  first  observed  about  mid-winter ; 
hat  the  animal  nevertheless  lived  on  and  produced  a  lamb— a 
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small  and  weak  one — at  the  end  of  February.  The  ewe  still  sur- 
vives at  the  time  we  write,  namely,  at  the  latter  part  of  March, 
and  seemingly  may  continue  for  many  weeks. 

With  this  report  we  conclude  this  section  of  our  subject,  and 
pass  on  to  consider  in  the  next  and  last  place  the 

Prevention  of  the  Disease. 

When  investigations  into  the  nature  of  a  disease  forbid  the 
hope  of  its  cure,  it  is  indeed  most  fortunate,  should  they 
tend  to  prove  that  very  much  may  be  done  to  prevent  it» 
occurrence.  The  old  adage  rightly  teaches  that  "  prevention 
is  better  than  cure,"  but  the  prevention  of  that  which  is  in- 
curable seems  to  rise  above  the  proverb  itself.  Rot  when  fully 
established  can  only  be  viewed  as  being  incurable  ;  but  nevertfae* 
less,  the  knowledge  of  its  cause  and  nature  holds  out  no  faint  hope 
of  our  being  able  to  prevent  it  In  times  gone  by  various  means 
for  the  attainment  of  this  desirable  end  were  suggested,  and  as 
some  of  these  have  a  close  connection  with  those  now  advocated, 
we  shall  follow  the  course  we  have  adopted  throughout  these 
pages,  and  glean  from  the  early  writers  on  the  disease. 

Leonard  Mascall  thus  advises, — 

**  Against  the  rot,  if  you  fcare  your  shcepe  in  wet  times,  ye  shal  put  them 
into  a  house  three  daiea  and  three  nights  without  meat  or  drinke.  Then  give 
to  euery  hundredth  one  bushel  of  bran  mixt  with  so  much  salt  laid  in  troffes, 
and  hunger  will  make  them  eate  it ;  then  driue  them  to  the  water  and  let 
them  drinke  their  fill.  Then  let  them  be  chast  ^vith  a  curre  a  good  space 
after,  and  put  them  then  into  what  ground  yee  will  for  one  quarter,  and  they 
shall  take  no  hurt.  Then  must  you  take  them  up  the  next  quarter  and  seme 
them  so  again.  Thus  must  ye  vse  them  foure  times  in  the  yeare  in  doubtfull 
times,  if  ye  will  saue  your  sheepe  from  rot." 

We  can  scarcely  imagine  that  even  under  the  pressure  of 
severe  hunger  sheep  would  eat  anything  like  the  amount  of  salt 
here  spoken  of,  viz.,  presuming  the  bushel  of  1587  to  be  equal 
in  size  to  the  one  in  present  use.  Be  this  as  it  may,  the  pro- 
ceeding could  not  be  adopted  without  considerable  danger  to 
the  lives  of  the  animals,  for  the  quantity  of  salt  would  exceed 
half  a  pint  to  each  sheep.  It  is  easy,  however,  to  understand  the 
principle  here  intended  to  be  put  into  operation,  namely,  that  of 
producing  a  quick  action  on  the  bowels  by  the  direct  irritating 
effects  of  the  salt,  for  the  purpose  of  expelling  any  injurious 
matters  which  might  be  -contained  within  them.  This  probably 
was  regarded  as  the  chief  source  of  benefit ;  .but  then  it  is  to 
be  noticed  that  Mascall  speaks  of  the  security  aiibrded  to  the 
animals  for  the  three  succeeding  mcmths.  Immunity,  if  existing^ 
could  only  arise  from  a  portion  of  the  solution  of  salt  being 
absorbed  into  the  general  circulation,  and  exerting  ilB  secondaiy 
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eftcts  on  the  secretory  organs  of  the  body.  The  liver  would  be 
chiefly  concerned  in  this  process ;  but  we  imagine  that  any  flukes 
which  might  perchance  be  inhabiting  the  biliary  ducts  would 
escape  all  injury,  and  would  cling  to  their  habitat  with  undi* 
minished  tenacity. 

Considering  the  importance  of  the  question  involved — 
for  we  have  known  three  ozs.  of  salt,  dissolved  in  a  pint  of 
warai  water  and  given  to  a  sheep  (ifter  two  dayi  fasting^  to 
produce  immediate  efibrts  to  vomit  and  speedy  death — we  have 
looked  closely  into  the  matter,  but  after  considerable  research 
have  been  unable  to  arrive  at  a  satisfactory  conclusion  as  to 
the  exact  size  of  the  bushel  in  Mascall's  time.  It  seems  by  the 
statutes  of  Henry  III.,  1216-72,  and  also  of  later  kings,  to  have 
been  enacted  that  the  gallon  should  contain  eight  troy  pounds  of 
dry  wheat  from  the  middle  of  the  ear,  and  that  all  ofe,  irtne,  and 
corn  should  be  measured  by  the  same  gallon,  but  which  neverthe^ 
less  appears  not  to  have  been  done — ale  and  wine  being  measured 
each  by  a  different  and  a  smaller  gallon  than  corn. 

Sir  H.  Spelman  (bom  1562,  died  1641),  and  therefore  con- 
temporary with  Mascall,  says  that  the  bushel  contains  ^^four 
gallons  of  wine ; "  while  Dr.  Barnard,  who  was  bom  in  1638, 
three  years  before  Sir  H.  Spelman's  death,  and  who  wrote  on 
ancient  weights  and  measures,  asserts  the  bushel  to  be  rather 
more  than  59  lbs.  avoirdupois  of  common  com  (triticum\  or, 
allowing  for  the  difference  between  troy  and  avoirdupois,  to  be 
about  double  the  size  named  by  Spelman. 

It  further  appears  that  in  1650,  the  gallon  for  measuring  ^'  drie 
Aiwfs  <u  comej  coals^  saUy"  &c.,  contained  272*25  cubic  inches, 
which  would  give  the  content  of  the  bushel  then  in  common 
Me  as  2178  cubic  inches.  By  the  Act  of  1697  "The  Win- 
chester round  bushel  was  to  be  eighteen  and  a  half  inches  in 
internal  diameter,  and  eight  inches  deep,*'  thus  fixing  the  gallon 
at  268*6  cubic  inches. 

In  1824  the  Imperial  bushel  was  fixed  at  22 18 '2  cubic  inches, 
10  that  it  would  appear  that  the  bushel  of  1650  was  intermediate 
in  size  between  the  Winchester  and  the  now  Imperial  bushel, 
containing  in  round  numbers  about  a  pint  more  than  the  former, 
and  a  pint  less  than  the  latter ;  but  whether  this  was  the  size  of 
the  buehel^  or  one  of  half  that  capacity,  in  use  in  1587  is  not 
clear. 

The  weight  of  salt  varies,  depending  on  the  amount  of  its 
dryness  and  pulverulent  condition ;  but  taking  an  average  speci- 
men of  table  salt  of  ordinary  dryness,  an  Imperial  bushel  will 
weigh  64  lbs.  avoirdupois,  while  of  rough  salt,  such  as  in  all 
probability  was  used  in  Mascall's  time,  it  will  weigh  70  lbs. 
Patting  the  weight  at  the  lowest,  viz.,  64  lbs.,  merely  for  the  sake 
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of  a  position,  and  making  an  allowance  also  for  the  estimated 
differences  in  the  sizes  of  the  bushels  at  the  different  periods 
spoken  of,  we  have  the  enormous  quantity  of  10'24  ozs.  of  salt 
allowed  for  each  sheep  ;  or  supposing  Sir  H.  Spelman's  statement 
of  the  content  of  bushel — wine — ^to  be  correct  also  with  regard  to 
com  and  salt,  then  about  half  this  amount :  a  quantity  which  we 
have  shown  could  not  be  taken  without  serious  risk  to  the  safety 
of  the  animal. 

Leaving  this  question  somewhat  undetermined,  we  proceed  to 
quote  from  other  authorities  on  the  prevention  of  rot. 

Gervase  Markham,  alluding  to  these  means,  says : — 

"  This  disease  is  the  cruellest  of  all  other  amongst  sbeepe,  and  extendeth 
his  violence  oner  towneships  and  countries ;  and  though  it  be  held  of  most 
men  incureable,  yet  good  gouerment,  and  this  receit  I  shall  deliner  you,  will 
not  onely  preuent,  but  preserue  your  sheepe  safe.  Therefore  as  soone  as  you 
perceiue  that  any  of  your  shccpe  are  tainted,  you  shall  take  Adi'aces,  which 
is  a  certain  salt  gathered  from  the  salt  marshes  in  the  heat  of  sommer,  when 
the  tide  going  away,  and  leauing  certaine  drops  of  salt  water  on  the  grasse,  then 
the  violent  heat  of  the  sunne  turns  it  to  salt :  and  to  speake  briefely,  all  salt 
made  by  violeuce  of  the  sunnes  heat  onely  is  taken  for  AdraceH^  of  which 
there  is  an  infinite  store  in  Spaine.  With  this  Adraces  rubbe  the  mouthcs 
of  all  your  sheepe  once  a  weeke,  and  you  shall  neuer  need  to  fear  the  rotting 
of  them,  for  it  hath  beene  well  tried ;  and  as  I  imagine  the  experiment  was 
found  out  from  this  ground.  It  is  a  rule,  and  well  knowne  at  this  day  in 
Lincolneshire  and  in  Kent,  that  upon  the  salt  marshes  sheepe  did  neuer  die 
of  the  rot ;  no  other  reason  being  knowne  therefore,  but  the  licking  up  of  thai 
salt,  and  without  doubt  it  is  most  infallible  and  most  easie.** 

The  allusion  made  in  the  foregoing  extract  to  the  security 
given  to  sheep  by  placing  them  on  salt  marshes  is  the  earliest  we 
have  yet  met  with,  and  as  these  remarks  were  penned  in  1614 
we  have  a  satisfactory  proof  of  the  antiquity  of  the  .opinion. 
Later  on  we  find  many  authors  making  mention  of  the  same  fact 
with  more  or  less  precision,  and  some  even  stating  that  affected 
sheep  are  cured  by  being  removed  to  such  pasturage ;  we  shall, 
however,  content  ourselves  with  one  other  quotation  on  the 
subject. 

Price,  in  describing  the  management  of  Romney  Marsh 
sheep,  says :  ^*  I  know  many  acres  of  pasture  land  in  the  marsh 
which  the  tide  frequently  overflows,  and  sheep  are  constantly 
fed  upon  afterwards.  They  are  fond  of  feeding  upon  these  wet 
salts ;  but  more  so  after  a  shower  of  rain.  They  thrive  remark- 
ably well,  and  are  never  knmon  to  rot^  though  the  ground  is  always 
saturated  with  moisture,  and  the  grass  has  particles  of  earth 
adhering  to  it :  two  causes  which  many  think  produce  the  rot 
Sheep  affected  with  this  disease  soon  die,  or  recover  if  put  upon- 
this  land." 

If  more  evidence  be  required  to  show  the  immunity  pos- 
sessed by  sheep  thus  located,  we  would  turn  from  our  own  aumors 
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to  those  of   other   countries,    where   we    shall   find   abundant 

proofs  of  the  fact.      Italian  writers  are  very  precise   in  their 

statements  respecting  it,  and  so  also  are  those  of  France  and 

Spaia    With  such  a  mass  of  practical  and  scientific  evidence, 

few  persons,  we  imagine,  would  have  the  temerity  to  deny  its 

truth.    It  may,  however,  be  rightly  asked  by  all,  upon  what 

cause  the  immunity  depends  ?      The  answer  to  the  question  is 

both  easy  and   satisfactory.      Salt  water  is   destructive  to  the 

eerearicB  of  the  fluke  eggs.     These  infusorial  creatures  belong  to 

fresh  water,  and  to  this  alone.     It  is  here  only  they  can  pass 

through  their  several  gradations  when   out  of  the  body  to  fit 

them  for  their  ultimate  development  into  flukes  by  entering  the 

digestive  organs  of  sheep.    If  flukes,  however,  should  have  taken 

up  their  abode  in  the  biliary  ducts  prior  to  the  placing  of  the 

sheep  on  salt  marshes,  they  are  beyond  all  reach  of  harm.    The 

character  of  the  food  will  have  but  little  effect  on  the  entozoa, 

and  the  disease  will  progress  to  a  fatal  termination.    The  cure 

spoken  of  by  some  authors  is  only  apparent,  not  real.     Sheep, 

riz.,  sound  ones,  *^  thrive  remarkably  well,"  writes  Price,  when 

thus  located ;  and  we  may  add,  so  will  many  affected  animals 

for  a  time, — the  causes  for  which  need  not  to  be  repeated. 

That  the  utility  of  this  change  of  pasturage  to  diseased 
animals  is  not  permanent,  we  have  had  many  proofs  in  our 
own  experience,  but  will  cite  one  only  in  corroboration.  A 
brmer  living  in  Sussex  sent  in  1860  a  number  of  rotten  sheep  to 
the  salt  marshes  of  that  county,  with  a  hope  of  their  being  cured 
thereby.  For  a  few  weeks  the  animals  improved  in  condition, 
thus  encouraging  his  hopes ;  but  very  soon  they  began  to  waste, 
and  ultimately  all  succumbed  to  the  disease.  Removal  to  salt 
manhes  as  a  preventive  measure  is  valuable,  but  as  a  curative 
one  it  is  only  fallacious.  It  is,  however,  a  preventive  within 
the  reach  of  but  very  few  persons,  and  even  these  may  not  use  it 
aright  They  may  keep  their  sheep  at  home  in  early  summer, 
until  all  the  mischief  has  been  done. 

The  benefit  of  salt  is  so  universally  admitted  that  we  mi^ht 
be  content  to  leave  the  question  without  further  comment;  we 
shall,  however,  o£fer  a  few  additional  remarks  upon  the  prac-> 
tical  application  of  this  prophylactic  agent,  but  before  doing  this, 
we  are  desirous' of  recording  other  supposed  means  of  ancient 
date  of  securing  sheep  against  the  disease. 

Crawshey  advises  the  making  of  a  malt  liquor^  and  boiling  in 
it  certain  herbs,  such  as  shepherd's-purse,  comfrey,  sage,  worm- 
wood, &c.,  and  then  to  add  salt  in  the  proportion  of  1^  lb.  to 
the  gallon ;  and  *^  after  Aprill  come  to  give  your  sheepe  seaven 
or  eight  spoonefuls  a  peece,  every  weeke,  once  if  the  weather  be 
wet ;  if  it  be  dry,  you  neede  not  so  often ;  and  thus  continue  till 
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May  and  after,  as  you  see  cause,  according  to  the  drynesse  or 
wetnesse  of  the  weather.  If  yon  be  careftill  to  follow  this  prac* 
tice,"  he  says,  *'  you  shall  keepe  your  sheepe  from  rot" 

Our  chief  object  in  giving  the  above  quotation  is  to  show 
that,  as  early  as  the  beginning  of  the  seventeenth  century, 
some  persons  had  great  fear  of  a  wet  spring  producing  the 
disease.  The  placing  of  the  period  of  danger,  however,  so  earlj 
as  April,  we  conceive  to  be  an  error ;  but  we  agree,  nevertheless, 
if  not  with  the  manner,  at  least  with  the  principle  of  giving  to 
sheep  a  saline  and  saccharine  mixture  during  the  continuance  of 
wet  weather.  The  quantity  here  ordered  of  salt  might  possibly 
be  sufficient  for  good,  as  a  destroyer  of  the  penultimate  fonns  of 
the  fluke,  but  certainly  not  that  of  the  malt  liquor  as  a  heat* 
giving  element  to  the  body. 

Bradley  recommends  two  drachms  of  powdered  juniper-berries 
to  be  mixed  with  a  quarter  of  a  pint  of  sea-salt,  and  added  to  a 
bushel  of  oats,  for  feeding  sheep  in  wet  weather  ;  and  he  remarks 
that  where  the  juniper  grows  naturally  ^^  sheep  never  are  subject 
to  rot." 

Few  sheep  would  eat  food  containing  even  a  small  quantity 
of  juniper-berries,  and  if  it  were  otherwise,  we  can  conceive 
of  no  advant^e  resulting  from  their  use.  The  observation  of 
sheep  being  free  from  rot  where  the  juniper-tree  is  indigenous 
seems  to  us  to  be  putting  effects  for  causes.  The  plant  luxuriates 
in  a  dry  and  sandy  district,  and  in  such  a  soil  the  cause  of  rot 
is  not  encountered. 

Ellis's  remarks  point  to  the  protective  influence,  among  oth^ 
things,  of  the  turpentines  as  existing  in  the  Scotch  and  other  fir* 
trees,  and  he  recommends  their  cultivation  both  ^^in  moist  and 
barren  gravelly  land."  "  Sheep,"  he  says,  "  may  be  preserved 
in  a  great  measure  from  rot  by  having  enough  of  the  loppings  of 
this  tree  to  browse  on,  for  the  quality  of  this  evergreen  tur- 
pentine-tree is  hot,  dry,  and  balsamick,  and  is  a  purifier  of  the 
blood,  and  an  utter  enemy  to  the  breed  of  worms  and  other 
insects  in  the  bodies  of  animals." 

After  the  statements  we  have  made  with  reference  to  turpeo* 
tine  when  speaking  of  the  treatment  of  rot,  it  is  unnecessary  to 
comment  on  this  recommendation.  We  take  no  objection  in 
the  abstract  to  sheep  being  allowed  to  eat  of  the  leaves  of  the 
Scotch  or  other  common  varieties  of  fir,  but  unless  £bx  more 
efficient  means  are  adopted,  the  disease  will  not  be  prevented 
thereby. 

With  these  selections  from  the  older  authors  we  shall  be  cmh* 
tent.  The  prophylactic  measures  which  possess  the  greatest 
variety  have  been  chosen  as  examples,  and  therefore  we  shall  now 
give  our  own  view  of  the  means  which  should  be  adopted.     It 
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is  to  be  remembered  that  security  depends  upon  the  placing  of 
sheep  under  circumstances  which  are  calculated  to  prevent  the 
^bvelopment  of  jbtkee  within  their  digestive  organs.  In  other 
wordsy  the  encysted  eercarim  must  be  either  destroyed  or  expelled 
the  system  of  the  sheep  before  as  perfected  distomata  they  find 
their  way  into  the  biliary  ducts.  Prevention  rests  on  this 
foundation  alone,  when  the  animals  are  so  located  that  encysted 
cercariiB  are  day  by  day  conveyed  with  the  food  into  theif 
stomachs. 

Another  and  equally  sure  way  of  preventing  the  disease  ia 
doobtless  to  keep  the  sheep  in  those  situations  where,  from  the 
nature  or  improved  condition  of  the  soil,  these  penultimate  forms 
of  the  fluke  have  no  existence.  This,  however,  cannot  be  done 
in  many  districts,  especially  in  particular  seasons ;  for  example, 
as  the  summer  of  1860.  So  rife  was  rot  in  this  year,  in  conse« 
qnence  of  the  excessive  rainfall,  that  sheep  took  the  disease  on 
many  farms  where  it  had  had  no  existence  for  a  very  long  time 
hefore.  Thus  we  see  that  in  some  localities  rot  is  always  to 
be  met  with,  while  in  others  it  is  only  an  occasional  visitant. 
It  persists  in  wet  and  undrained,  or  it  may  be  in  badly^drained 
land,  independent  of  the  state  of  the  weather,  becoming,  of 
course,  augmented  in  severity  and  more  rapid  in  its  progress  in 
wet  years  than  in  dry. 

The  improvements  which  are  gradually,  but  far  too  slowly, 
being  made  by  complete  under-draining  will  do  more  on  many 
farnu  to  prevent  rot  than  the  driest  season  does  now  to  retard 
is  nrogresA,  while  on  certain  other  farms  it  will  exterminate  the 
malady.  In  this  respect  under-draining  becomes  a  national 
question,  without  reference  to  any  other  point,  and  if  the  wealth 
of  the  country  is  to  be  maintained  and  food  preserved  to  the 
people,  every  facility  must  be  given  to  the  effectual  removal  of 
all  surface-water  from  our  cold,  retentive  soils.  Water  must  be 
made  to  percolate  these. soils,  and  yield  the  nutritive  materials  it 
holds  in  solution  to  the  growing  plants,  instead  of  being  left  as 
now  to  stagnate  on  the  sur&ce — weakening  vegetation,  rotting 
sheep,  and  producing  rheumatism  and  ague  among  our  fellow- 


We  speak  from  long  experience  in  this  matter,  and  also  from 
the  woful  effects  we  have  observed  to  attend  the  want  of  under- 
draining  in  the  neighbourhood  in  which  we  dwell.  The  grass- 
lands of  Middlesex,  in  the  so-called  Harrow  district,  the  surface 
soil  of  which  rests  immediately  on  the  London  clay,  are  immensely 
lessened  in  value  from  this  cause.  Here  rot  persists,  and  here, 
M  a  consequence,  instead  of  finding  the  meadows  stocked  with 
Ivge  and  profitable  sheep  as  meat-producing  and  wool-growing 
animals,  we  see  them  occupied  with  Welch  and  other  mountain*- 
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breeds  of  little  or  no  worth.  The  gmss  on  two-thirds  of  many 
of  these  farms  has  also  no  feeding  properties  whatever.  The 
hay-making  system  contributes  to  the  continuance  of  this  sad 
state  of  things,  and  ever  must  while  the  produce  of  six  or 
seven  acres  is  annually  carted  off  the  farm  into  London  to  bring 
back  manure  enough  for  one. 

Let  these  farms,  however,  be  effectually  under-drained,  let  the 
impoverished  meadows  be  moderately  limed  to  begin  with,  let 
them  be  subsequently  dressed  with  well-selected  artificial  manure 
— and  thus  made  fit  for  the  keeping  of  better  sheep  and  for  the 
profitable  feeding  of  them  with  cake  and  com — and  soon  the 
whole  district  will  wear  an  altered  appearance,  and  rot  be  almost 
unknown. 

We  cite  this  condition  of  a  neighbourhood  with  which  we  are 
most  familiar,  as  an  example  only  of  what  we  daily  see  in  oar 
professional  travels,  and  it  is  not  too  much  to  say  that  were  good 
drainage  generally  adopted  thousands  of  sheep  whose  lives  are 
yearly  sacrificed  to  rot  and  other  diseases  would  be  saved  to  the 
benefit  of  the  community. 

Parkinson  has  a  case  so  much  to  the  point  that  we  transcribe 
it     He  says  : — 

"  The  very  farm  on  which  I  was  bom,  at  Abey  Grange,  Lincolnshire,  was 
deemed  bo  rotten  that  the  oldest  inhabitants  advised  my  father,  when  he  took 
it,  not  to  keep  sheep,  but  to  breed  horses  and  cattle.  The  greatest  portion 
was  a  poor,  sour,  hungry  clay,  so  tenacious  as  to  hold  water  in  most  ports 
like  lead ;  but  when  drained  properly  with  open  drains,  I  question  if  there 
was  a  sounder  farm  in  the  kingdom.  I  acted  as  shepherd  four  years,  and  as 
we  killed  our  own  mutton,  I  officiated  as  butcher  during  that  time,  and  also 
for  four  years  after,  but  do  not  remember  seeing  a  single  fluke  in  any  one 
liver.  Even  during  the  year  when  nearly  all  the  sheep  m  the  neighbourhood 
were  rotten,  my  father  lost  but  seven  out  of  about  four  hundred  on  that  farm. 
Therefore  it  appears  certain,  that  were  lands  properly  drained,  they  would 
seldom  produce  the  rot  in  sheep ;  for  though  water  of  itself  will  not  occssion 
the  disease,  yet  on  over-moist  lands  something  is  bred  that  will/' 

It  will  be  observed  that  Parkinson  alludes  to  open  drains,  a 
system  now  rightly  exploded.  The  allusion,  however,  is  valu- 
able, because  if  by  so  imperfect  a  plan  of  drainage  much  benefit 
was  produced,  none  can  doubt  that,  by  a  more  perfect  system, 
the  gain  would  be  far  greater  to  the  occupier.  In  another 
place  we  are  told  that  these  open  drains  were  often  made  2  feet 
wide  and  14  inches  deep,  so  that  the  loss  of  land  alone  must 
have  been  considerable. 

We  may  now  pass  to  the  other  grand  principle  in  preventing 
this  disease,  namely^  that  of  destroying  the  immature  forms  of  the 
fluke  after  they  have  entered  the  stomachs  of  the  sheep.  This 
brings  us  again  to  the  question  of  the  administration  of  salt  as 
an  effectual  agent  for  this  purpose.  Its  combination  with  sulphate 
of  iron  and  aniseed  will  materially  increase  its  prophylactic 
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power.  Indeed  no  better  medicinal  compound  for  this  purpose 
can  be  employed  than  the  one  named  by  us  when  speaking  of 
the  treatment  of  the  disease.  The  daily  use  of  this  will  not  only 
arrest  the  last  metamorphosis  of  the  cercaruB^  but  destroy  the 
early  hatched  distomata,  and  thus  remove  the  cause  of  the  malady. 
The  rales  for  the  exhibition  of  the  medicated  food  must,  how- 
ever, be  modified,  as  the  object  sought  is  somewhat  different. 

It  is  almost  impossible  to  reckon  upon  the  time  the  compound 

may  have  to  be  employed,  and  therefore  care  should  be  taken  that 

no  ill  effects  follow  its  long-continued  use.     In  a  wet  year,  like 

1860,  it  may  be  found  requisite  to  commence  its  use  early  in  June, 

if  not  in  May,  and  to  continue  it  to  the  end  of  October.     Under 

SQch  circumstances,  however,  if  a  moderate  quantity  only  is  daily 

alloired,  no  possible  harm  can  arise  from  the  medical  agents^ 

To  meet  a  difficulty  of  this  kind  we  would,  however,  alter  the 

proportion  of  the  medicine  to  that  of  the  nitrogenised  food,  by 

adding  to  the  two  bushels  of  linseed-cake  and  pea-meal  two  more 

boshels  of  com.   We  should  prefer  one  of  cnished  oats  and  another 

(fferuihed  maize^  to  both  being  of  the  same  kind.    Either  is  good 

food  for  sheep,  but  a  mixture  of  them  is  better.     The  relative 

proportion  of  the  salt  and  of  the  other  ingredients  is  thus  reduced 

one-half,  thereby  enabling  the  agriculturist  to  vary  the  amount  of 

the  medicine  according  to  circumstances,  but  always  securing 

the  exhibition  of  some  of  it  by  giving  from  half  a  pint  to  a  pint 

*  daily  of  the  food-compound,  divided  or  not  into  two  feeds.     Fro- 

vision  also  is  thus  made  for  the  nutrition  of  the  animals  when  the 

grasses  have  lost  much  of  their  quality,  as  they  invariably  have 

when  surcharged  with  moisture. 

A  difficulty  frequently  exists  in  getting  sheep  to  eat  *^  manger 
food,**  especially  if  mixed  with  hay-chaff,  when  the  animals  are 
on  the  pastures  during  the  summer,  but  this  is  not  insur- 
mountable. Every  farm  yields  at  this  period  of  the  year  some 
green  food,  such  as  tares,  clover,  Italian  rye»grass,  &c.,  a  small 
quantity  of  which  can  be  daily  cut  into  chaff,  with  a  propor- 
tion of  hay,  for  mixing  with  the  other  food.  Judicious  manage- 
ment will  surmount  every  little  obstacle,  and  the  result  be  an 
ample  reward  for  the  care  and  attention  which  has  been  bestowed. 
If  the  system  be  properly  carried  out  we  should  have  little 
fear  of  the  occurrence  of  rot,  even  in  the  most  unpropitious 
seasons  or  on  land  proverbially  bad  for  sheep. 

It  will  be  seen  that  the  quantity  of  salt  we  have  named  is 
much  below  that  which  is  ordinarily  used.  No  doubt  a  larger 
amount  may  be  safely  employed,  but  in  our  opinion  its  prophy- 
lactic power  depends  more  on  its  long-continued  use  than  on 
the  largeness  of  its  quantity  for  a  time.  A  change  of  weather 
may  call  for  its  complete  withdrawal,  but,  on  the  contrary,  it 


158  The  Rat  in  Sheep. 

may  have  to  be  continued  throughout  die  entire  summer  and 
autumn.  The  fondness  of  animals  for  salt  will  lead  them  to 
partake  readily  of  an  amount  which  may  under  certain  circam- 
stances  be  productive  of  considerable  mischief.  We  would 
therefore  put  agriculturists  on  their  g^oard  respecting  an  abuse  of 
this  valuable  agent. 

Very  recently  we  investigated  a  case  where  a  number  of  ewes 
began  suddenly  to  ^^cast  their  lambs"  about  three  weeks  before 
the  time  of  parturition,  all  of  which  were  dead.  The  most  search- 
ing examination  into  the  circumstances  of  their  feeding  and 
management  failed  at  first  to  throw  light  on  the  cause.  No 
objection  could  be  taken  to  the  condition  of  the  animals,  their 
apparent  state  of  health,  or  to  the  quality  or  quantity  of  their  food. 
Observing,  however,  at  a  subsequent  date,  some  of  their  iaeculent 
matter  to  be  softer  and  larger  in  amount  than  ordinary,  and 
also  to  contain  a  little  blood'^oloured  mueas^  we  at  once  sus- 
pected some  cause  of  intestinal  irritation,  and  made  a  remark 
accordingly.  This  drew  from  the  shepherd  the  expression,  "  1 
don't  think  they  are  right  in  their  insides,  for  they  drink  so 
much."  A  clue  was  obtained  ;  further  questioning  brought  out 
the  fact  that  several  ^'  double  handfuls  "  of  salt  had  been  given 
twice  a  day  with  their  food  for  many  weeks.  We  took  no 
objection  to  this,  but  requested  the  shepherd  to  bring  one  of  the 
^^  double  handfuls  "  of  which  he  spoke.  This  done,  we  weighed 
it,  and  on  calculating  the  quantity,  found  it  to  exceed  three-' 
fourths  of  an  ounce  daily  to  each  sheep. 

It  immediately  occurred  to  us  that  the  blood  of  the^  ewes  was 
so  saturated  with  salt  that  it  was  unfitted  for  the  continuance  of 
the  life  of  their  lambs,  and  hence  the  cause  of  the  premature 
labours.  We  forbad  entirely  the  further  employment  of  salt, 
making  no  other  alteration  with  reference  to  the  food  or  manage- 
ment of  the  animals.  As  was  to  be  expected,  the  ewes  continued 
to  bring  dead  lambs  for  about  a  fortnight  afterwards,  when  a 
living  one  was  bom.  This  was  followed  by  others,  with  an 
occasional  dead  one  in  a  state  of  decomposition  from  long  reten- 
tion. But  the  evil  was  checked,  the  cause  was  removed,  and 
the  rest  of  the  flock  subsequently  brought  forth  aa  average 
number  of  healthy  living  lambs. 

We  need  add  Uttle  more  respecting  the  employment  of  salt  in 
the  prevention  of  rat,  except  to  take  objection  to  the  suggestions 
which  have  been  made  to  sow  it  on  the  land,  with  a  view  of 
destroying  the  cercariGS,  If  one  application  of  it  in  a  year  would 
do  this,  even  should  the  herbage  suffer  for  a  time,  we,  perhaps, 
should  not  be  found  to  dissent  from  the  practice.  But  when 
we  remember  that  the  natural  history  of  the  Distoma  hepatictm 
reveals  the  fact  that  brood  after  brood  of  cercariee  is  being  pro- 
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duccd  from  ova,  cast  daily  out  of  the  bodies  of  rotten  sheep, 
and  that  the  hatching  process  therefore  goes  regularly  on  week 
by  week,  we  see  the  necessity  for  frequent  repetitions  of  salt  in 
the  same  year,  which  could  not  fail  to  be  highly  injurious  to 
the  pasturage,  and  also  to  the  soil  of  the  retentive  clays,  where 
rot  prevails.  Repeated  small  dressings  of  lime  we  can  conceive 
to  be  nearly,  if  not  quite,  as  efficacious  as  those  of  salt  in  destroy- 
ing cercarifBj  and  these  would  stimulate  a  growth  of  the  better 
grasses,  besides  proving  of  permanent  benefit  to  the  soiL 

Oar  province,  perhaps,  is  more  with  the  science  of  medicine 
in  the  tieatihent  and  prevention  of  disease,  than  with  the  science 
ix  practice  of  agriculture ;  but  unless  some  knowledge  of  the 
latter  accompanies  the  former,  the  veterinary  pathologist  will 
often  fail  in  detecting  the  causes  of  disease,  and  therefore  in 
righdy  suggesting  preventive  measures.  The  fundamental  prin- 
ciples of  preventing  the  rot  of  sheep  consist,  as  has  been  ex- 
plained, in  the  destruction  of  the  liver-fiuke  in  one  or  other  of 
the  several  stages  of  its  development  from  the  e^f  to  the  perfect 
entozooB,  and  as  an  adjuvant  to  this,  the  science  and  practice  of 
agriculture  must  be  brought  to  bear.  Veterinary  medicine  and 
agriculture  are  kindred  sciences,  and  the  closer  their  union, 
the  greater  will  be  the  advantage  derived  by  each. 

We  must  not,  however,  be  drawn  aside  by  descanting  on-  an 
inviting  theme  of  this  kind,  but  rather  conclude  our  exposition  of 
the  disease  we  have  been  investigating  by  remarking,  that  if  we 
would  save  our  sheep  from  rot,  we  must  thoroughly  under- 
^rain  our  wet  lands,  and  improve  the  condition  of  the  soil  and 
the  quality  of  the  herbage ;  that  we  must  well  protect  our  sheep 
in  seasons  of  excessive  rainfall ;  that  we  must  provide  for  their 
notrition  by  supplying  them  with  a  rich  and  generous  diet — 
flesh-forming  and  heat-supporting — in  proportion  to  the  demands 
made  on  the  system,  and  lastly,  that  we  must  exhibit  those 
medicinal  agents  which  experience  has  shown  will  effect  the 
destruction  of  the  liver-fluke  in  the  earlier  stages  of  its  existence, 
and  prior  to  its  entrance  into  the  biliary  ducts.  These  means 
most  be  b^nn  early,  and  not  too  hastily  laid  aside.  Most  of 
them  have  also  a  general  application  in  providing  for  the  well- 
being  of  the  flock. 
Rightly  may  it  be  said  with  the  poet  of  Mantua : — 

"  On  whiter  seas  we  fewer  storms  behold, 
Than  foul  diseases,  that  infect  the  fold ; 
Nor  do  those  ills  on  single  bodies  prey. 
But  oft'ner  bring  the  nation  to  decay, 
And  sweep  the  present  stock  and  future  hope  away."  * 


*  Drjden'8  translation. 
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VII. — The  Comparative  Advantages  of  Fixed  and  Moveable  Steam- 
Potoer,  and  of  Single  or  Double  Dressing  Thrashing-Machines. 
By  R.  Vallbntine. 

Prize  Essay. 
The  comparative  advantages  of  fixed  or  moveable  steam-power 
obviously  depend  very  much  upon  a  variety  of  special  circum- 
stances. On  large  scattered  farms,  having  several  sets  of  out- 
buildings at  which  straw  would  be  required,  a  portable  engine 
will  of  course  be  most  suitable,  if  not  indispensably  necessary ; 
and  where  steam-cultivation  is  also  to  be  carried  on,  there  would 
be  a  double  advantage  in  the  power  being  moveable.  On  some 
large  farms,  however,  having  central  buildings,  in  which  a  great 
deal  of  thrashing  is  done  besides  grinding,  chaff-cutting,  &c.,  so 
as  nearly  to  occupy  an  engine,  a  fixed  power  will  provte  most 
economical,  even  although  steam-cultivation  be  carried  on  by  a 
separate  moveable  power.  But  generally,  where  a  portable  engine 
can  be  made  fully  available  for  both  dirashing  and  cultivation, 
the  cost  of  both  operations  is  very  much  reduced  by  dividing 
between  them  the  first  outlay  and  percentage  of  maintenance, 
instead  of  these  being  all  charged  to  either  the  com  thrashed  or 
the  land  cultivated.  Instances  are  numerous  where  in  practice 
one  moveable  engine  is  thus  found  sufficient  for  every  purpose 
required.  Again,  there  are  many  farms  provided  with  two  sets 
of  buildings  which  require  a  good  deal  of  thrashing  at  each. 
In  such  cases,  if  letting  out  for  hire  be  not  contemplated,  I  think 
a  moveable  engine  with  fxed  thrashing-machines  preferable  to 
one  moveable  machine ;  since  besides  other  important  advantages, 
to  be  described  afterwards,  two  fixed  thrashing  parts  cost  no  more 
than  one  portable  machine,  whilst  the  cost  of  maintenance  is  much 
less. 

Personal  experience  with  every  variety  of  steam  thrashing- 
machine  falls  to  the  lot  of  few,  if  any ;  although  personal  expe- 
rience of  the  use  of 'some  machines,  and  the  observation  of  others, 
are  possible  enough.  From  all  I  have  seen,  and  the  chief  of  what 
I  have  heard,  double-dressing  machines,  or  rather  those  which 
are  intended  for  dressing  the  com  so  as  to  prepare  it  at  once  for 
market,  do  not  succeed.  There  are  times  when  the  com  to  be 
thrashed  is  of  very  uniform  quality  and  condition,  when  a  very 
fair  and  well-dressed  sample  may  be  obtained  by  blowing  out  a 
great  deal  of  offitl  and  light  corn,  with  some  that  is  good ;  but,  as 
a  rule,  the  attempt  to  turn  out  the  com  ready  for  market  from  the 
thrashing-machine  is  attended  with  loss.  With  the  best  engine- 
driver  and  the  best  feeder,  there  are  times  when  the  machinery 
goes  slower  than  is  desirable  for  driving  all  the  light  com  and 
short  straws  out  of  the  bulk :  it  is  then  impossible  to  have  the 
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corn  in  marketable  order.  Again,  the  tops  and  bottoms  of  stacks 
are  frequently  more  damp  than  liie  middle  ;  the  quality  of  the 
com  in  the  stack  also  frequently  varies.  Under  such  circum- 
stances it  is  impossible  to  obtain  an  average  sample  unless  the 
whole  is  turned  into  a  heap  and  mixed  by  subsequent  dressing 
or  dressings.  There  is  also  an  objection  to  the  complexity  of 
most  of  those  machines  which  are  professedly  intended  to  dress 
and  sack  up  the  com  for  market  There  is  always  a  liability  to 
something  V>ing  wiong,  and  however  slight  the  damage  or  di>. 
order  which  takes  place,  the  waste  of  time  and  labour  incidental 
to  frequent  short  stoppages  may  be  greater  than  that  caused  by  a 
long  interruption  at  distant  intervals.  So  liable  indeed  are  some 
of  those  complicated  machines  to  get  out  of  order  somewhere  or 
other,  that  in  one  instance  I  have  known  a  whole  winter  to  pass 
over,  including  many  days  of  thrashing,  without  the  work  being 
kept  on  r^fularly  for  even  one  day  free  from  some  vexatious 
stoppage  I  Few  machines  are  so  very  bad  as  this ;  but  many 
give  great  trouble.  Moveable  double-dressing  machines  are  also 
less  serviceable  than  single  blowers,  on  account  of  their  increased 
weight  Some  compact  6  horse-power  single-dressing  thrashing- 
machines  weigh  only  45  cwt,  whilst  some  of  those  huge  do-every- 
thing  machines  weigh  3^  tons.  There  are  people  to  be  found 
who  stick  so  pertinaciously  to  any  favourite  of  their  adoption, 
that  they  will  contend  that  steam  power  is  cheaper  than  hand 
laboor  for  dressing  com,  or  indeed  any  purpose.  Tliis  corn- 
dressing  is,  however,  rather  a  nice  operation,  and  requires  more 
care  and  discrimination  than  mere  pow^.  A  double-dressing 
machine  as  a  fixture  is  much  to  be  preferred  to  portable  machines, 
although  it  is  only  rarely  that  an  equal  sample  can  be  obtained, 
especially  of  wheat,  from  the  machme,  without  a  due  mixture  o£ 
the  whole  bulk. 

A  fixed  thrashing-machine  placed  on  a  loft  8  feet  high  admits 
of  double-dressing  the  com,  without  the  necessity  of  elevators,  re- 
volving screen,  or  such-like  complicated  machinery ;  and  although 
a  farther  hand-dressing  may  still  be  necessary,  this  is  much  easier 
done  well  than  when  only  a  single  dressing  has  been  effected  by 
power,  or  a  mere  separation  of  the  chafi'  and  corn  made. 

On  the  great  bulk  of  arable  farms,  where  steam-cultivation  is 
iHA  in  progress  or  contemplated,  a  fixed  steam-engine  is  compara- 
tively muck  better  than  a  moveable  power.  First,  the  cost  of  a 
fixture  is  less  than  that  of  a  moveable  engine,  in  the  proportion 
of  3  to  4,  according  to  the  prices  of  the  leading  makers.  A  fixed 
engine  costs  about  25/.  per  horse-power,  whilst  a  portable  engine 
costs  about  33/.  The  price  of  a  fixed  thrashing-machine,  as  com- 
pared with  a  moveable  one,  is  as  1  to  2  ;  fixed  thrashing-machines 
being  made  by  several  firms  at  8/.  per  horse-power,  whilst  portable 
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machinet  usually  cost  from  16/.  to  18/.  per  horse-power.  The 
difibrence,  therefore,  in  purchasing  a  fixed  or  moveable  engine, 
say  of  6  or  8  horse  power,  would  stand  about  thus : — 

Fixed  Engine  and  Machine,  Foriahle  Engine^  Ac, 

6  horse-power  engine,  at  252.      £150     Engine,  6  horse-power,  at  33/.   £198 
Ditto        machine,  at  81.         48     Machine,  at  167 96 

£198  m 

Deduct  cost  of  fixed  engine,  te. 198 

Extra  cost  of  portable  engine,  &c £96 

Thus,  in  round  numbers,  there  is  a  difference  of  100/.  when  the 
moveable  engine,  &c.,  is  of  6  hoise-power ;  and  the  same  relative 
cost  holds  good  for  any  higher  power;  although  the  price  per 
horse-power  is  less  as  the  size  and  power  are  increased.  For  sim* 
plicity  of  calculation,  I  shall  take  the  above  statement  of  a  6  horse- 
power engine  for  estimating  the  cost  of  maintenance.  Two  yean 
ago  I  put  up  a  fixed  engine  on  this  &rm,  the  working  of  which, 
&C.,  I  shall  by  and  by  describe.  After  thrashing  out  two  crops 
df  about  120  acres  each,  the  engine  seems  as  good  as  new,  and 
has  cost  nothing  whatever  for  repairs  of  any  kind.  I  allude  to 
this  merely  to  show  that  estimates  on  the  cost  of  maintenance  of 
engines  generally  cannot  be  fairly  based  on  personal  experience 
alone.  My  calculations  will,  therefore,  refer  to  a  numbor  of  en- 
gines, both  fixed  and  portable,  which  have  been  working  in  various 
parts  of  the  country  for  from  ten  to  twenty  years.  Some  of  the 
fixed  engines  have  worked  for  twenty  years,,  and  the  portable 
engines  from  eight  to  twelve  years.  Fixed  engines  genemlly 
require  a  new  boiler  every  ten  or  fifteen  years,  with  a  small  outlay 
for  very  moderate  repairs  and  new  brasses.  The  average  cost  of 
maintenance  for  several  fixed  engines,  which  have  worked  about 
six  months  in  the  year,  has  been  about  10  per  cent  Portable 
engines  are,  however,  well  known  to  be  extremely  costly  articles 
for  repairs,  and  those  who  have  worked  them  six  years  and 
mpwards  tell  me  that  the  cost  of  maintenance  is  fully  20  per  cent 
This  seems  a  high  allowance,  certainly ;  but  then  it  is  necessary 
to  remember  that  engines  which  travel  about  the  country  and  are 
in  nearly  constant  work,  with  rough  usage,  must  su£Fer  more  than 
would  be  the  case  with  an  engine  confined  to  one  farm,  worked 
less,  and  taken  more  care  of.  With  portable  engines  there  is 
seldom  much  cost  for  repairs  for  a  few  years ;  but,  as  the  saying 
is,  ^'  when  once  they  begin  to  go,  there  is  no  end  to  their  wants.*' 
From  their  construction,  however  much  care  be  taken  of  them, 
they  are  sure  to  require  more  repairs  than  fixtures.  The  fire-box, 
tubes,  brasses,  &c.,  wear  out  sooner,  besides  being  more  costly  for 
repairs  than  the  more  solid  parts  of  a  fixed  engine.    The  estimate 
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of  20  per  cent,  for  maintenance  certainly  seems  a  Iiigli  one ;  but 
as  this  is  the  sum  stated  as  barely  8u£Bcient  by  those  who  haye 
had  much  experience  in  the  matter,  it  may  be  fairly  adopted  as 
a  basis  of  calculation.  Let  us,  then,  put  together  the  prime  cost 
and  the  cost  of  maintenance  of  the  fixed  engine,  and  contrast  that 
som  with  the  cost  of  the  moveable  machinery,  so  as  to  show  at 
one  glance  the  comparison  between  the  two  :— 


Fixed  Machinert/, 

6  horse-power  engine  and 
machine,  say      £200 

Cost  of  maintenance,  at  10  per 
cent. 20 


£220 


Moveable  Machinery. 

Engine  and  machine,  say     ..    £300 
Cost  of  maintenance,  at  20  per 
cent 60 


£360 


According  to  this  statement,  the  relative  first  cost  of  a  fixed 
and  moveable  engine  is  as  2  to  3,  and  the  relative  cost  of  main- 
tenance as  1  to  3,  which  shows  the  great  comparative  economy 
of  fixed  over  moveable  engines  where  the  one  can  be  substituted 
for  the  other.  Indeed  so  great  is  the  difference,  that  the  cost  of 
thrashing  on  most  farms  would  be  more  than  doubled  per  year 
by  using  a  moveable  instead  of  a  fixed  engine.  Those  who  let 
out  machines  for  hire  do  not  on  an  average  make  large  profits, 
although  the  number  of  quarters  of  com  thrashed  in  a  year  neces- 
sarily much  exceeds  the  produce  of  a  single  farm.  This  great 
amount  of  work,  however,  must  cause  a  proportionately  greater 
amount  of  tear  and  wear  than  would  arise  on  any  ordinary  farm. 
I  think,  therefore,  that  such  a  calculation  as  20  per  cent,  for 
repairs  and  depreciation  of  value  must  be  too  much  if  applied  to 
the  work  (Mi  one  £iinn,  unless  the  engine  was  kept  almost  cohf- 
stantly  at  work  in  grinding  and  other  tasks  besides  thrashing. 

On  any  £sirm  where  as  much  as  firom  300  to  600  quarters  of 
com  is  grown,  the  erection  of  a  fixed  engine  would  be  far  more 
economical  than  hiring.  My  own  &rm  produces  generally  bom 
400  to  600  quarters  annually :  for  several  years  I  hired  a  6  horse- 
power  engine  and  machine  to  thrash  at  li.  per  quarter.  The 
owner  of  the  machine  found  an  engineer  and  feeder,  who  had  to 
be  boarded  during  the  thrashing.  The  engine,  which  had  to  be 
brought  an  average  distance  of  four  miles,  weighed  with  the 
machiiie  5^  tons,  and  required  six  horses  to  bring  it  out  of  fields 
and  along  indifierent  roads.  The  machine  sometimes  thrashed 
40  quarters  of  reaped  wheat  a-day,  but  seldom  more  than  20 
quarters  of  strong  bagged  or  mown  wheat :  of  barley  from  20  to 
oO  quarters,  and  of  oats  from  30  to  50  quarters,  per  day.  There 
were,  however,  days  lost  and  parts  of  days,  which  materially 
reduced  the  average  of  a  day's  t^^'^hing  throughout  the  season. 
So  much  was  this  the  case,  that  reckoning  every  day  when  the 
fire  was  lighted,  the  average  of  com  of  all  kinds,  taken  together, 
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thrashed  in  20  days,  was  only  20  quarters.     The  cost  of  labour, 

when  thrashing  by  a  moveable  machine  for  several  days  together, 

was  as  follows : — 

£,  8,  d, 

1  engineer,  board,  beer,  and  lodging 0  2  3 

1  feeder,  ditto       0  2  3 

2  men  on  stack,  wages  2s.,  beer  3c2.,  at  2s.  Sd.        ..      ..     0  4  6 

2  men  untying  or  forking  loose  com,  at  2s.  3(2.        ..      ..     0    4    6 

1  man  removing  thrashed  com 0    2    3 

5  men  stacking  straw,  at  2s.  3(2 0  11    3 

3  boys  (1  carrying  water  for  engine,  1  for  chaff,  1  for 
cavings),  wages  9(2.,  beer  3df 0    3    0 

15  £L  10    0 

Where  elevators  are  used  for  the  straw,  three  men  may  be  dis- 
pensed with.  A  further  saving  of  three  hands — one  on  the  stack, 
another  untying,  and  a  lad  employed  with  chaff  and  cavings — 
might  possibly  be  effected ;  but  practically,  if  the  work  is  to  be 
finished  in  proper  style,  as  many  as  fifteen  hands  are  required, 
and  it  is  quite  as  usual  to  find  that  more,  rather  than  fewer,  are 
employed. 

Cost  of  Hired  MadUneper  Day  and  per  Quarter. 

£.  s.  d. 

Hire  of  machine  for  20  quartet's,  at  Is 10  0 

15  men  and  boys,  at  an  average  of  2s.  per  day,  including  beer      1  10  0 

!    Coal  and  carriage         0  10  0  ^ 

£3    0    0 

This  is  just  3s,  per  quarter,  leaving  out  of  account  the  cost  of 
horses  and  men  in  bringing  the  machine  an  average  distance  of 
four  miles,  for  four  da3rs'  work  or  so  at  a  time.  The  usual  calcu- 
lation, indeed,  is  that  a  hired  machine  costs  about  3/.  10«.,  when 
every  expense  is  included.  I  shall,  however,  abide  by  3/.  as 
nearest  to  my  experience.  The  cost  of  thrashing  500  quarters  of 
com,  at  8s.  per  quarter,  amounts  to  75/.  In  addition  to  this  cost, 
there  was  a  great  deal  of  extra  horse  and  manual  labour  incurred 
by  bringing  in  the  straw  and  cavings  to  the  yard  throughout  the 
winter.  Thatching  was  necessary  to  preserve  the  straw  from 
getting  wet,  and  with  every  precaution,  there  was  always  much 
litter  and  waste  in  the  stackyard  which  could  not  be  estimated. 
To  clear  up  the  dibris  of  the  various  thrashings,  the  services  of  a 
man  with  a  horse  and  cart  were  always  necessary  for  some  days, 
which  I  have  estimated  at  5/.  a-year  to  the  debit  of  thrashing  out 
of  doors.  The  comparative  waste  of  thrashing  in  and  out  of  doors 
cannot  be  exactly  ascertained ;  but  my  opinion  is  that  more  corn 
is  wasted  and  spoiled  by  outdoor  than  indoor  thrashing.  If  you 
are  caught  by  rain  when  taking  in  to  the  bam,  the  stack  can  be 
more  quickly  covered  up  than  when  not  only  that  but  the  machine 
and  some  space  around  it  require  protection.     When  a  great 
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iminber  of  hands  are  employed  with  a  portable  machine,  there  is 
also  a  temptation  to  keep  on  thrashing,  although  it  be  not  quite 
fine,  or  if  actually  stopped,  to  resume  work  quickly  again,  when 
wet  runs  about  the  stack  and  has  damped  the  thrashing-machine. 
He  who  hires  a  machine  is  never  certain  when  he  may  g^t  it  to 
a  day,  or  sometimes  to  a  week.  It  may  happen  that  the  very 
day  the  machine  is  set  down  to  work,  it  begins  to  rain  :  the 
machine  and  hands  to  work  it  have  come,  and  if  there  is  any 
chance  of  getting  on  at  all,  it  is  the  ordinary  course  to  begin. 
Any  one  who  has  a  fixed  machine  may  generally  choose  a  pro- 
mising day  for  taking  in,  so  as  to  incur  much  less  liability  to 
interruption  than  when  thrashing  for  days  together  with  a  hired 
machine. 

The  natural  place  for  straw  is  the  yard.  When  a  fixture  is 
used,  the  com  in  the  straw,  together  with  all  the  chaff  and  cavings 
in  one  bulk,  is  brought  to  the  bam  in  fewer  loads  than  the  straw 
alone,  after  being  thrashed,  would  make :  moreover,  two  loads  of 
sheaves  may  be  loaded  in  the  same  time  as  one  load  of  loose 
straw.  When  the  straw  is  got  into  the  bam  adjoining  the  yards, 
it  is  readily  carried  about  by  a  fork,  and  that  regularly  as  tiranted. 
When  carts  are  used  for  conveying  the  straw,  it  is  very  frequently 
thrown  down  ^oo  thick,  and  at  too  long  intervals.  With  a  fixed 
machine,  the  chaff  and  cavings  are  deposited  in  their  proper 
places,  without  either  a  waste  of  material  or  labour  at  all  equiva^ 
lent  to  that  incurred  by  thrashing  in  the  open  air.  The  fodder 
for  cattle  is  much  more  safe  from  wet  and  more  handy  in  the 
bam  than  out  of  doors.  Even  though  cattle-men  be  very  careful, 
still  wet  must  penetrate  the  stack  at  times  when  a  cut  is  made, 
and  damage  to  the  straw  must  ensue,  in  addition  to  waste  of 
labour  and  a  litter  in  the  stackyard.  I  cannot  find  that  a  fixed 
engine  and  a  fixed  thrashing-machine  have  any  drawbacks  com- 
parable to  those  attendant  on  moveable  machines.  At  first  sight 
thrashing  in  the  field  appears  to  be  a  quick  process,  which  saves 
the  trouble  of  moving  the  unthrashed  com  ;  but  before  all  is  done, 
more  labour  has  been  incurred.  I  once  thrashed  out  20  acres  of 
barley  in  the  field,  and  left  the  straw,  chaff,  and  cavings,  according 
to  the  usual  course,  to  be  brought  home  at  leisure.  Having  no 
waggons,  a  man  with  a  horse  and  cart  was  employed  nearly  all 
winter  for  days  together  to  clear  up ;  but,  after  all,  he  only  made 
as  it  were  a  small  hole  in  a  large  mountain,  which  required  for 
its  removal  a  great  many  carts  for  several  days.  The  odd  man 
in  winter  went  more  times  for  about  perhaps  2  cwt.  of  chaff  at  a 
load,  than  would  have  been  sufiicient  to  have  brought  in  the  whole 
of  the  unthrashed  com. 

The  past  two  winters  I  have  only  required  a  man  for  a  few  days 
altogether  to  clear  up  the  refuse  thatch  in  the  stackyard.  When 
taking  in  and  thrashing,  I  now  require  for  a  regular  full  day's 
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thrashing  six  men  and  two  boyi— -one  man  and  boy  at  the  stacks 
one  stout  lad  emptying  carts,  one  man  untying  sheaves,  one 
feeder,  one  man  in  straw-bam,  one  engineer,  and  one  boy  shovel- 
ling com  away  from  dressing-machine.  The  engineer  or  the  man 
who  attends  to  the  straw  can  generally  for  a  minute  or  two  at 
intervals  look  to  the  corn-bam.  As,  however,  two  men  and  a 
boy  would  be  required  to  cart  in  the  straw  to  the  yards,  if  thrashed 
out  of  doors,  that  number  of  hands  may  fidrly  be  kept  out  of  the 
account  of  cost  of  thrashing.  The  number  of  hands  required 
when  the  com  is  in,  then,  amounts  to  four  men  and  one  boy, 
unless,  which  rarely  happens,  more  than  one  day's  thrashing  takes 
place  at  a  time,  when  two  men  are  required  at  the  straw.  When 
thrashing  out  of  doors  with  a  hired  machine,  I  found  by  experience 
that,  including  interruptions,  the  com  thrashed  did  not  avera^ 
more  than  20  quarters  per  day,  but  for  thrashing  indoors  an 
average  of  25  quarters  may  very  fairly  be  taken ;  because,  firstly, 
you  will  be  more  secure  from  such  interruptions ;  and  secondly, 
because  a  broken  day,  instead  of  being  a  serious  hindrance  to  the 
work  of  the  farm,  may  often  be  an  accommodation,  and  provide 
work  under  cover  for  hands  that  would  otherwise  not  find  profit- 
able  employment : — 

Estimate  of  Cost  of  Fixed  Engine  for  Thrashing  per  day  and  per  quarter, 
allowing  25  quarters  per  dai/*s  thrashing  on  20  days  a  year, 

£.  s.  d. 
Interest  and  depreciation  on  2002.,  at  10  per  cent.,  divided 

among  20  days..      10  0 

Interest  on  ontlay  of  1001,  for  buildings  for  engine  and 

machine,  at  7  per  cent.,  71.,  divided  by  20  days  ..      ..  0  7  0 

3  men,  at  2a. ;  1  man,  at  28.  6d, ;  1  boy,  6d 0  9  0 

6  cwt.  coal,  with  carriage 0  7  0 

Oil         0  0  6 

£2    3     6 

Total  cost  21.  3s.  6t2.,  which,  divided  by  25,  gives  Is.  9d.  per  quarter. 

When  thrashing  more  than  a  day  at  a  time,  the  straw  requires 
stacking,  and  of  course  more  hands  to  attend  to  it :  two  nands 
untying  may  also  be  required  in  case  of  very  short  sheaves,  or 
that  loose  corn  may  be  properly  shaken  up.  Seven  hands  are  the 
fewest  who  can  work  the  machine  and  take  in  and  thrash  at  the  same 
time.  Four  hands  only  are  required  to  thrash  when  sufficient 
com  is  in  the  bam  for  half  a  day  s  thrashing ;  two  hands  can  take 
in  in  a  day  enough  for  half  a  day's  thrashing ;  four  hands  are 
required  to  fill  the  bam  for  a  whole  day's  thrashing,  when  the 
machine  is  not  going.  With  a  fixture  all  this  may  be  varied, 
according  to  circumstances.  In  wet  days  or  parts  of  days  a  great 
deal  of  thrashing  may  be  done  when  the  labourers  could  be  occu- 
pied about  nothing  else. 

By  the  hired  machine  the  cost  per  quarter  was  about  3^.,  by 
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the  fixed  engine  about  Is.  9d.  per  quarter,  being  a  saving  of 
SLL  bs.  on  500  quarters.  In  this  account,  be  it  remarked,  the 
increased  labour  of  cleaning  up  the  stackyard,  which  is  now 
saved,  is  not  taken  into  account  An  additional  advantage  is 
that  the  straw,  cha£^  and  cavings  are  kept  dry  and  convenient 
for  use,  and  though  no  exact  price  can  be  put  upon  these,  I  cer- 
tainly do  attach  a  considerable  value  to  them.  My  horses  have 
no  hay  during  some  months  of  winter,  and  eat  up  chaff,  &c.,  very 
readily  when  given  firesh.  It  is  certainly  anything  but  economical 
eidier  of  labour  or  material  to  waste  cluiff,  and  then  cut  straw  to 
supply  its  place.  The  great  bulk  of  practical  fanners  admit  diat 
the  chaff  of  any  kind  of  com  is  mote  nutritious  than  the  stmw. 
Chemical  ansdysis  testifies  to  the  same :  then  why  waste  chaff  as 
of  no  use,  when  ready  to  hand  without  cutting?  and  why  waste 
cavings,  which  are  the  most  palatable  and  nutritious  of  fodder  ? 

The  fact  is  that  where  there  is  a  fixed  machine  a  few  hands 
can  frequently  be  spared  without  inconvenience  from  other  labour 
far  thrashing,  and  sometimes  a  wet  day  may  be  turned  to  account 
when  nothing  else  could  be  done.  Two  hands  with  an  odd  horse 
may  often  be  spared  to  take  in  the  matter  of  12  or  20  loads  of 
sheaves  in  a  day,  which  can  afterwards  be  thrashed  on  any  morning 
or  afternoon.  When  a  fixed  machine  is  used,  the  time  of  many 
hands  cannot  be  wasted,  as  is  frequently  the  case  when  the  loco- 
motive is  changed  from  stack  to  stack.  I  like  to  have  long  stacks 
made  in  short  joints  for  the  convenience  of  taking  in  one  or  two 
parts,  as  it  may  happen,  in  a  day.  About  15  or  20  cart-loads 
in  around  stack  make  it  a  convenient  stint  for  short  winter  days. 
My  machine  thrashes  far  more  than  25  quarters  a-day,  when 
worked  all  day ;  but  not  wishing  to  over-estimate,  I  have  taken 
this  as  an  average  quantity.  In  thrashing  oats,  half  a  day's  work 
often  suffices  to  nearly  fill  the  bam  with  straw.  The  expense  of 
raising  the  steam — about  Is. — is  of  no  account  compared  with 
the  importance  of  getting  the  thrashing  done  when  hands  are 
convenient  and  straw  required.  I  only  pay  the  engineer  extra 
wages  when  he  drives  tne  engine :  6^.  a-day  extra  is  all  the 
allowance,  which  amounts  to  very  little  in  the  course  of  the  year ; 
bat  still  it  seems  to  be  a  sufficient  inducement  to  keep  the  engine 
clean  and  in  good  order,  and  to  remain  half  an  hour  or  so  after 
the  other  workmen  leave.  Many  people  pay  an  engineer  higher 
wages  per  week  throughout  the  year.  This  is  doubtful  policy, 
sod  is  certainly  not  economical  where  only  a  few  weeks'  work  are 
reouired  in  the  year. 

By  reference  to  the  accompanying  sketch,  it  will  be  seen  that 
my  buildings  are  well  placed  with  reference  to  the  yards  and 
stacks.  When  once  the  straw  is  in  the  bam,  it  is  easily  moved 
to  the  various  places  where  required.  My  engine  and  machine 
-of  6  horse-power  cost  less  than  200/.  when  everything  was  included. 
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The  thrashing-machine,  including  a  shaft  which  runs  from  the 
engine-house  into  the  corn-bam,  cost  under  40/.  The  maker 
lived  near,  and  was  at  no  cost  for  travelling  expenses  or  carriage 
of  materials,  &c.  Attached  to  the  thrashing-machine  is  one 
blower,  similar  to  those  generally  belonging  to  portable  machines: 
then  from  the  shaft  which  extends  into  the  corn-bam  another 
common  winnowing^machine  is  driven  by  a  strap.  This  machine 
(which  only  requires  one  small  bolt  to  &sten  it  to  the  floor)  is  fed 
by  the  com  ranning  down  a  spout,  after  being  separated  by  the 
first  blower  from  the  chaff.  Tnis  arrangement  is  so  simple  that 
there  is  little  chance  of  anything  getting  out  of  order,  and  generally 
the  com  is  very  well  cleared,  but  not  sufficiently  so  to  be  ready 
for  market.  Oats  for  home  use,  or  barley  for  grinding,  require 
no  subsequent  dressing.  The  lower  dressing^machine,  which  is 
worked  by  the  engine  when  thrashing,  is  detached  in  a  moment 
for  dressing  by  hand. 


STACK-YARD. 


SCALE  OF  FEET. 


r 


Straw  Sam, 


YARD. 
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A  circular  tank,  9  feet  deep  and  9  feet  in  diameter,  to  receive 
the  soft  water  from  the  roofs  of  the  buildings  to  supply  the 
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engine,  was  dug  and  bricked  round  with  common  mortar  for 
about  6/.  The  tank  holds  4000  gallons,  or  would  do  so  if  full ; 
bat  a  waste-drain,  laid  nearly  a  foot  below  the  surface,  as  is  de- 
sirable, of  course  diminishes  its  capacity.  When  full,  the  tank 
contains  enough  water  to  keep  the  engine  going  from  12  to  15 
days.  Practically  it  has  never  been  nearly  empty,  as  a  good  fall 
of  rain  for  24  hours  makes  it  run  over.  Soft  water  is  far  preferable 
to  common  spring  water  in  many  respects,  and  a  supply  is  gene- 
rally thus  more  cheaply  obtained  than  by  sinking  a  well.  I  have 
.IrLy  estimated  th?  Lt  of  prepar^  commo^  farm-building. 
for  the  reception  of  fixed  thrashing-machinery  at  100/. :  such 
was  my  own  experience. 

The  annexed  sketch  shows  the  size  and  position  of  my  bams« 
as  now  subdivided.  A  brick  partition,  one  brick  thick,  has  been 
made  between  the  corn-bam  and  the  compartment  for  unthrashed 
com:  a  wooden  partition  runs  at  right  angles  to  this  to  divide 
the  lower  part  of  the  corn-bam  into  two  divisions,  one  for  chaS 
and  the  other  for  dressed  com ;  it  also  serves  as  a  support  for  the 
floor  above.  This  floor  consists  of  8-feet  battens,  laid  without 
joists  or  beams,  but  resting  on  the  aforesaid  wooden  partition, 
near  the  centre,  and  at  either  end  on  a  footing  of  brickwork  added 
to  the  walls.  The  thrashing-drum  is  placed  near  to  the  insertion 
of  the  brick  and  wooden  partition,  and  the  weight  resting  on 
other  parts  of  the  loft  is  not  considerable. 

The  following  are  the  details  of  the  additions  and  alterations, 
as  made  by  the  landlord  : — 

Details  of  Buildings  for  Engine  and  HirasJung-macMne, 

£.   8.   d. 

Chimney  40  feet  high,  about  7000  bricks,  and  labour  ..  ..  20  0  0 
En^ne-house,  13  feet  by  15,  including  fixing  of  boiler  outside  30  0  0 
Com  barn-floor,  21  by  11  feet »  231  square  feet,  at  6(2.  ..  5  15  6 
Loft  where  machine  is  placed,  &c.,  21  by  18  feet  *=»  378  feet, 

at9<f.      ..      ..      14    3    6 

ChafiT-housc  floor,  below,  21  by  7  feet  =-  147  feet,  at  6rf.  ..  3  13  6 
Wooden  partition  between  corn-bam  and  chaflf,  21  by  8  feet, 

—  168  feet,  at  6rf.         4    4    0 

Brick   partition    between    corn-bam    and    unthrashed-com 

compartment,  18  by  8  feet  »  144  feet,  at  6J 3  12    0 

Building  one  brick  thick,  inside  bam,  on  two  sides,  to  receive 

the  bearing  of  the  battens  for  loft  above,  instead  of  beanos, 

two  sides,  21  by  8  feet  each  »  336  square  feet,  at  6d  ..  8  8  0 
Soft-water  tank,  9  feet  diameter,  9  feet  deep;  digging  out 

and  building  with  bricks  and  mortar,  at  48.  per  square  yard 

(capacity  of  tank  about  4000  gallons)         6    0    0 

Drors,  window  in  corn-bam,  drains,  &c.,  about 5    0    0 

£100  16    6 
I  likewise  had  a  granary  built  over  the  engine-house,  13  by  15 
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feety  at  a  cost  of  about  24/.  for  walls,  floor,  door,  and  window, 
exclusive  of  the  roof,  which  would  of  course  be  required  for 
engine-house,  without  such  addition.  Thb  item  I  have  not  in- 
cluded in  my  estimate,  because  it  is  not  necessarily  connected 
with  fixed  thrashing-machinery.  An  engine-house,  made  as  a 
lean-to,  of  one  brick  thick,  would  cost  only  about  20/.,  roof  in- 
cluded. A  com-bam,  as  above,  21  by  11  feet,  would  contain, 
when  full,  about  220  quarters  of  com  ;  but  practically  50  or  60 
quarters  is  all  that  can  conveniently  be  held  for  dressing  over 
and  keeping  the  offiil,  &c.,  apart  from  the  dressed  and  undressed 
com. 

In  conclusion,  I  would  repeat  that  where  a  moveable  engine 
could  be  employed  in  ploughing  as  well  as  in  thrashing,  there 
are  great  temptations  to  give  it  t^^e  preference;  but  otherwise  the 
fixed  engine  is  more  desirable,  since,  whether  my  calculations  are 
nearly  correct  or  not,  there  can  be  no  doubt  that  it  is  far  more 
economical.  At  the  same  time  when  I  ordered  my  fixed  ma- 
chinery, a  friend  who  had  some  outlying  farm  premises  got  a 
moveable  engine,  and  found  it  not  only  more  costly  but  more 
troublesome  to  manage.  Where  such  outbuildings  exist  too 
distant  to  be  supplied  with  straw  from  the  chief  homestead,  I 
think  a  fixed  thrashing-machine  would  prove  the  most  econo- 
mical, even  though  moveable  power  should  be  hired  to  drive  it 
A  fixed  engine  might  at  the  same  time  do  the  chief  part  of  the 
work  at  the  home  farm. 

Having  now  endeavoured  to  discuss  as  fairly  as  possible  the 
various  points  connected  with  this  subject,  I  must  leave  othen 
to  draw  their  own  conclusions  whether  a  moveable  or  fixed  engine 
will  best  suit  their  individual  purpose. 

Bvroatt  Lodge^  Leightm  Buzzard. 


VIII. — Cheese  Experiments.     By  Dr.  Augustus  Voelcksb. 

On  Pasture  Farms,  where  the  milk  is  not  all  sold  as  new  milk, 
nor  used  for  fattening  calves,  the  question  arises  by  what  odier 
means  it  may  most  profitably  be  converted  into  marketable 
produce,  and  there  is  still  a  choice  between  four  different  modes 
of  proceeding. 

1.  The  whole  milk  may  be  made  into  cheese. 

2.  The  cream  may  be  skimmed  from  part  of  the  milk  for 
making  butter,  and  the  skimmed  milk  added  to  new  milk,  and 
then  made  into  cheese. 

3.  The  whole  of  the  milk  may  be  skimmed  and  made  into 
skim-milk  cheese,  and  the  cream  into  butter. 
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4.  The  whole  milk  may  be  skimmed,  and  made  into  skim-* 
milk  cheese ;  the  cream  from  the  skimmed  milk  be  added  to 
new  milk,  and  made  into  extra  rich  cheese. 

The  Question  is,  which  of  these  fomr  modes  gives  the  best 
monej  letom.  Such  a  purely  practical  question  can  be  tested 
tatisfactoiily  in  one  way  only,  that  is  by  actual  trials.  I  therefore 
gladly  availed  myself  of  the  kindness  of  my  friend  Mr.  Thomas 
Proctor,  who  most  liberally  placed  his  dairy  at  my  command, 
that  I  might  insdtnte  a  series  of  experiments  calculated  tofurtb^ 
the  solution  of  this  inquiry.  I  am,  likewise,  much  indebted  to 
Mr.  Tanner  for  the  piactical  assistance  which  he  rendered  me 
bj  superintending  the  experiments,  which  were  made  on  a  suf. 
ficiendy  large  scale  to  furnish  reliable  data. 

For  each  experimental  cheese  an  equal  quantity  of  milk  was 
ued,  consisting  of  130  quarts  of  evening  milk  and  130  quarts 
of  morning  milk«  The  first  experimental  cheese  was  maae  on 
the  11th  of  August,  1860 ;  the  others  on  the  following  days. 

In  Mr.  Proctor's  dairy  at  Wall's  Court  (now  in  the  occupation 
oi  Mr*  Richard  Stratfeon)  cheese  is  made  in  the  Cheddar  fashion. 
In  making  the  different  experimental  cheeses,  the  same  general 
process  was  adopted,  being  that  usually  employed  in  this  dairy. 

Immediately  after  the  morning  milking,  the  evening  and 
morning  milks  were  put  together  into  a  Cockeyes  tin  tub,  having 
a  jacketed  bottom  for  the  admission  of  steam  or  cold  water. 

The  temperature  of  the  whole  was  slowly  raised  to  80°,  by 
admitting  steam  into  the  jacketed  bottom.  No  annatto  was  used 
ibr  ookmring ;  after  .the  addition  of  the  necessary  quantity  of 
leimet,  the  tub  was  covered  with  a  cloth  and  left  for  an  hour. 
Rennet,  it  may  be  remarked,  when  properly  prepared  and 
added  in  sufficient  quanti^,  should  perfectly  coagulate  milk 
at  80°  in  from  three-quarters  of  an  hour  to  one  hour.  If  the 
milk  fail  to  be  coagulated  within  the  hour,  the  curd  produced 
will  be  too  tender,  and  not  easily  separated  from  the  whey  with- 
ont  loss  of  butter  and  injury  to  the  quality  of  the  cheese.  These 
lesolts  invariably  follow  when  the  rennet  is  not  sufficiently 
strong,  or  too  little  of  it  is  employed. 

On  the  other  hand,  if  the  curd  is  completely  separated  from 
niilk  at  80^  Fahrenheit  in  twenty  to  twenty-five  minutes,  the 
cbeese  produced  is  apt  to  be  sour  or  hard.  An  excess  of  rennet 
always  has  the  effect  of  separating  the  curd  from  the  milk  too 
rapidly,  and  in  a  hard  condition. 

As  much  depends  upon  the  strength  of  the  rennet,  it  is  useful 
in  daily  practice  to  prepare  a  large  quantity  at  a  time,  and  to 
ascertain  by  a  few  trials  the  proper  amount  for  mixing  with  a 
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given  quantity  of  milk.  In  experimental  trials  it  is  absolately 
indispensable  to  know  the  strength  of  the  rennet,  and  to  employ 
the  same  rennet  in  all  the  trials.  At  Wall's  Court  we  took  special 
care  to  fulfil  these  conditions. 

Our  pl^n  of  proceeding  was  as  follows : — ^At  about  half-past 
eight  o'clock,  the  curd  was  partially  broken  and  allowed  to  subside 
for  about  half  an  hour,  after  which  the  temperature  was  raised  verj 
gradually  to  108^  Fahrenheit,  by  letting  steam  into  the  hollow 
bottom  of  the  cheese-tub ;  the  curd  and  whey,  meanwhile,  being 
gently  stirred  with  a  wire  breaker,  so  that  the  heat  was  uniformly 
distributed,  and  the  curd  minutely  broken.  The  heat  was  kept 
at  108^  for  an  hour,  during  which  time  the  stirring  was  continued ; 
the  curd  now  broken  into  pieces  of  the  size  of  a  pea  was  then  left 
for  half  an  hour  to  settle. 

The  whey  was  then  drawn  off  by  opening  a  spigot  near  the 
bottom  of  the  tub.  As  the  curd  which  is  obtained  by  this  pro- 
cess is  quite  tough,  it  readily  separates  from  the  whey,  and^tlo 
pressure  whatever  is  at  first  requisite  to  make  the  bulk  of  it  run 
off  in  a  perfectly  clear  state. 

The  curd  collected  in  one  mass  was  then  rapidly  cooled  and 
cut  across  into  large  slices,  turned  over  once  or  twice,  and  left  to 
drain  for  half  an  hour.  As  soon  as  it  was  tolerably  dry  and  had 
cooled  down  considerably,  it  was  placed  under  the  press  and 
much  of  the  remaining  whey  removed  by  pressure.  After  this 
the  cheese  was  broken  at  first  coarsely  by  hand,  and  then  by  the 
curd-mill,  which  divides  it  into  small  fragments.  A  little  salt 
was  then  added  and  thoroughly  mingled  with  the  curd. 

The  next  operation  was  the  vatting.  The  cheese  vat,  com- 
pletely filled  with  the  broken  and  salted  curd,  was  covered  with  a 
cloth ;  the  curd  was  reversed  in  the  cloth,  put  back  into  the  vat, 
covered  up  and  placed  in  the  press.  The  cheese  cloth  was 
removed  several  times,  and  the  cheeses  were  ready  to  leave  the 
press  on  the  sixth  morning.  Mr.  Proctor's  dairy  was  furnished 
with  one  of  Messrs.  Cockey's  heating  apparatus.  This  apparatus 
not  only  maintains  a  uniform  temperature  in  the  room  in  which 
the  cheese  is  ripened,  but  provides  a  supply  of  steam,  by  which 
the  milk  and  whey  may  be  kept  at  any  temperature  that  is 
required ;  the  necessity  of  removing  a  large  quantity  of  milk 
or  whey  to  a  boiler  to  be  heated,  that  it  may  impart  the  proper 
temperature  to  the  remainder  of  the  milk  or  whey  in  the  cheese- 
tub,  is  thus  done  away  with.  As  the  steam  is  quickly  generated, 
careless  dairy-maids  sometimes  spoil  the  cheese  in  a  few  minutes 
by  allowing  the  temperature  to  rise  too  high.  When  the  curd  is 
overheated,  the  cheese  made  from  it  is  always  hard  and  deficient 
in  flavour. 
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In  using  Cockey's  jacketed  cheese-tub,  care  should  also  be 
taken  to  stir  up  constantly  the  contents  of  the  tub  when  steam  is 
admitted  into  the  false  bottom,  for  the  purpose  of  raising  the 
temperature  to  about  100^,  after  the  curd  has  been  broken  up 
coarsely.  If  this  precaution  is  neglected,  a  portion  of  the  curd 
adheres  to  the  heated  bottom,  and  melts.  The  melted  curd 
prermts  the  equal  distribution  of  the  heat,  and  by  not  amal* 
gamating  with  the  remaining  curd  produces  a  cheese  which  is 
not  uniform  in  texture,  ripens  unequally,  and  is  altogether  of  an 
inferior  quality.  When  steam  is  admitted  iiito  die  jacketed 
bottom  of  the  tub,  the  dairy-maid  should  not  leave  her  place  for 
a  moment,  and  constantly  keep  her  hands  employed  in  stirring 
the  contents  of  the  tub  with  the  shovel  wire-breaker.  This  is 
rather  hard  work,  and  therefore  much  better  performed  by  men 
than  by  women,  many  of  whom  dislike  Cockey's  cheese-tub. 
Where  it  is  in  use  there  is,  indeed,  greater  risk  of  the  cheese 
being  spoiled  than  when  whey  heated -in  a  boiler  is  added  to  raise 
the  contents  of  an  ordinary  tub  to  the  required  temperature.  But 
it  is  manifestly  unjust  to  condemn  a  useful  apparatus  on  account 
of  the  mischief  which  may  arise  from  its  misuse. 

Cockey's  cheese-tub,  I  have  no  hesitation  in  saying,  is  an 
excellent  apparatus  which  saves  a  great  deal  of  labour;  but 
excellent  though  it  may  be,  I  cannot  recommend  its  use  to  those 
who  cannot  place  implicit  reliance  on  the  care  and  vigilance  of 
the  dairywoman.  These  women,  as  a  class,  are  unwilling  to 
alter  their  plan  of  operations  and  learn  the  use  of  a  new  appa- 
ratus, which,  if  it  saves  much  labour,  still  requires  some  special 
attention, — an  effiyrt  which  to  some  minds  seems  more  trouble- 
some than  down-right  hard  manual  labour. 

The  rennet  used  in  the .  dairy  was  made  according  to  the  fol- 
lowing receipt : — Slice  the  half  of  a  lemon ;  sprinkle  it  with 
about  six  ounces  of  salt,  then  pour  upon  it  one  quart  of  boiling 
water;  cover  the  vessel  to  retain  the  steam.  When  cold  put 
into  the  liquid  one  fresh  veil ;  allow  the  whole  to  stand  for  two 
days,  then  strain  the  liquid  through  a  fine  cloth,  and  the  rennet 
is  ready  for  use.  This  quantity  is  deemed  sufficient  to  coagulate 
600  gallons  of  milk. 

Prepared  in  this  mode,  and  carefully  strained  off  from  the 
sediment  which  makes  its  appearance  in  the  course  of  some 
^ys,  rennet  keeps  sweet  and  efficient  for  several  months. 

Experimental  Cheese  No.  1  (whole-milk  Cheese). 

A  cheese  was  made  from  130  quarts  of  evening  milk  and 
130  quarts  of  morning  milk,  as  drawn  from  the  cow.     A  sample 
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of  the  mixed  morning  and  evening  milk,  on  analysis,  gave  the 
following  results : — 

Water        87-30 

Butter        3-75 

♦Casein        3*31 

Milk-sugar  and  extractive  matters          ..      ..  4*86 

Mineral  matters  (ash)       *78 

lOOKX) 
♦Containing  ztitrogeD        *ft8 

The  whey  obtained  in  this  trial  was  as  clear  as  Rhenish  wine, 
and  contained  no  suspended  curd.  It  furnished  the  following 
analytical  results : — 

Composition  of  Whet/  obtained  in  making  Cbeees  No.  1. 

Water        93-25 

Butter        -26 

♦Albuminous  compounds *9I 

fMllk-sugar,  lactic  acid,  &c 4'70 

Mineral  matters  (ash)      -88 

100-00 

♦Gontainiiiff  nitrogen        ..     ••        *166 

tLacticacid        -60 

This  whey,  though  perfectly  clear,  like  all  other  samples  cod* 
tained  in  solution  a  considerable  quantity  of  a  cuxdlike  substance^ 
which  is  not  coagulated  by  rennet,  but  separates  in  flakes  like  tlie 
white  of  eggs  when  the  liquid  is  raised  to  the  boiling  point 
In  all  probability  this  curdlike  substance  is  albumen.  In  the 
analysis  of  the  milk  this  albuminous  compound  is  given  together 
with  casein ;  and  as  it  constitutes  one-fiMirth  to  one>thiid  of  the 
casein  mentioned  in  the  analysis  of  .milk,  much  less  cuid  ii 
obtained  as  cheese  than  would  be  the  case  if  the  total  quantify  of 
curdlike  substances  were  coagulated  by  rennet  I  Have  tried 
various  means  of  separating  this  curdlike  substance  together  with 
the  rest  of  the  curd,  in  the  hope  of  obtaining  thereby  a  larger 
quantity  of  cheese  from  a  given  number  of  gallons  of  milk,  but 
have  not  succeeded.  The  only  simple  way  of  obtaining  this 
substance  is  to  heat  the  milk  or  whey  nearly  to  212^,  a  tempera- 
ture which,  of  course,  would  altogether  spoil  the  cheese.  It  has 
been  said  that  perfectly  clear  whey  possesses  little  nutritive 
value,  but  this  is  a  mistake.  Not  only  does  such  whey  contain 
nearly  the  whole  of  tlie  sugar  of  milk  and  bone-producing  ma- 
terials (ash),  but  also  a  considerable  quantity  of  albuminous  or 
flesh-producing  compounds  held  in  solution,  besides  some  butter, 
the  proportion  of  which,  however,  is  very  small  when  the  ope- 
ration has  been  carefully  conducted. 
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On  no  accounty  therefore,  should  the  whey  be  allowed  to  run 
to  waste.  Mixed  with  a  little  barley-meal  it  constitutes  the  best 
food  that  can  be  given  to  pigs,  for  it  fattens  rapidly  and  produces 
the  most  delicately-flavoured  bacon. 

In  this  trial  260  quarts  of  milk  produced  234  quarts  of  whey. 

The  cheese  was  weighed  when  fresh  from  the  press,  and  again 
fiom  time  to  time  with  a  view  to  ascertaining  the  loss  which  it 
sustained  in  keeping.     The  loss  is  considerable,  as  will  be  seen, 
by  the  subjoined  weighings : 

August  17th  (fresh  from  the  press)        ..      ..  61^  lbs. 

September  14th         60t    „ 

Droexnber  14th         57}    „ 

February  11th 67}    „ 

MardiUth       57      „ 

April  17th        56     „ 

Total  loss  in  8  months,  51  lbs.,  or  9  per  cent,  round  numbers. 

This  cheese  was  considered  quite  ripe  on  the  14th  of  December, . 

and  therefore  lost  If  lbs.  after  it  was  ready  for  the  market.     A 

portion  analysed  on  ^e  17th  of  April,  1861,  gave  the  following. 

results: 

Water        37*85 

Butter        28-91 

♦Casein        25-00 

Extractive  matters,  lactic  acid,  &c.        ..      ..  4-91 

fMineral  matters  (ash)       3*33 

100-00 

♦Containing  nitrogen         4*00 

tContaining  common  salt *52 

Experimental  Cheese  No.  2  (partially  skimmed-milk  Cheese). 

The  second  cheese  was  made  from  130  quarts  of  skimmed 
milk  and  130  quarts  of  new  milk.  The  morning  milk  stood 
thirtjr-six  hours,  and  the  evening  milk  twenty-four  hours  before 
being  skimmed.  The  cream  remoyed  measured  ten  pints,  and 
produced  9  lbs.  of  butter. 

A  sample  of  the  mixed  skim  and  new  milk  from  which  the 
Cheese  ^o.  2  was  made,  on  analysis  gave  the  following  results : 

Water        87-89 

Butter        3-12 

♦Casein        2-94 

Milk-sugar  and  extractive  matters          ••      ..  5*29 

Hineral  matters  (ash)      .. '76 

10000 
^Containing  nitrogen        m     ••     ••     ••     ••        *47. 
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The  whey  produced  in  this  experiment  measured  228  gallons, 
and  was  found  to  have  the  following  composition : 

Moisture 92-85 

Butter        ,      -29 

*  Albuminous  compounds *93 

Milk-sugar,  lactic  acid,  <&c.      5*03 

t^ineral  matters  (ash)      ..  '90 

100-00 

^Containing  nitrogen         ..     '168 

fContaining  lactic  acid     '48 

The  Cheese  No.  2  was  made  on  the  13th  of  August,  1860, 
and  weighed : 

August  21st  (fresh  from  the  press)         ..      ..  50i  lbs. 

September  14th        49t    „ 

December  14th         47      „ 

March  11th       46      „ 

April  18th         451    » 

July  30th 44      „ 

Total  \o8fi  in  8  months,  6f  lbs.,  or  13}  per  cent. 
Loss  when  ready  for  sale,  3j  lbs.,  or  7  per  cent. 

Analysed  on  the  30th  of  July,  1861,  having  been  kept  rather 
longer  than  ten  months,  it  had  the  following  composition : 

Water        32-88 

Butter        29-25 

•Casein        29-87 

Extractive  matters,  lactic  acid,  &c 4-92 

fMineral  matters  (ash)       3'08 

100-00 

•Containing  nitrogen 4-78 

fContaining  common  salt *29 

Having  been  kept  much  longer  than  the  preceding  cheese,  it  con- 
tained five  per  cent,  less  water  and  cut  rather  dry.  It  will  be 
noticed  that  this 'cheese  contained  very  little  salt.  The  dairy- 
maid made  a  mistake  not  only  in  this,  but  in  all  the  trials,  by 
using  an  insufficient  quantity  of  salt ;  not  more  than  about  six 
ounces  having  been  taken  for  each  cheese.  The  proper  quantity 
of  salt  is  1  lb.  for  every  50  lbs.  of  cheese. 

Experimental  Cheese  No.  3  (skim-milk  Cheese). 

In  this  instance  260  quarts  of  new  milk  were  set  aside;  the 
morning  milk  stood  twenty-four  hours,  and  the  evening  milk 
thirty-six  hours  before  being  skimmed.  The  milk  from  which 
the  cream  was  removed  was  ihen   made   into  skimmed-milk 
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cheese;  260  quarts  of  milk  gave  20  pints  of  cream,  which 
according  to  die  preceding  trial  would  have  yielded  18  lbs.  of 
batter. 

A  sample  of  the  skimmed  milk  from  which  the  Cheese  No.  3 
was  made,  on  analysis  furnished  the  following  results : 

Water        89-00 

Butter        1-93 

♦Casein        3-01 

Milk-stigar  and  extractive  matters          ..      ..  5*28 

Mineral  matters  (ash)      *78 

100-00 
*Gontuning  nitrogen *48 

The  whey  in  this  experiment  measured  222  quarts,,  and  had 
the  following  composition ; 

Water        93-15 

Butter        -U 

Albuminous  compounds '91 

♦Milk-sugar,  lactic  acid,  &c 5*06 

Mineral  matters  (ash)       ..  *74: 

100-00 
^Containing  lactic  acid '48 

The  Cheese  No.  3  was  made  on  15th  of  August,  and  weighed : 

August  2l8t  (fresh  from  the  press)        ••      ••  48)  lbs. 

September  14th       47      ,, 

December  14th . .      :      ••      ..  44      „ 

February  11th ..      ..      ..      ..  43)    „ 

March  11th 43i    „ 

April  18th        42     „ 

Total  loss  in  8  months,  6)  lbs.,  or  13  per  cent.    ' 
Loss  when  ready  for  sale,  4^  lbs.,  or  9i  per  cent 

A  portion  of  this  cheese  was  analysed  on  the  18th  of  April^ 
1861,  and  found  to  consist  in  100  parts  of-<— 

Water        39-43 

Butter        27  08 

♦Casein        ..      ..      ; 30*37 

Extractive  matters  and  lactic  acid '22 

tMineral  matters  (ash)      2*90 

100-00 

♦Containing  nitrogen ..     ..      4'86        t 

fContaining  common  salt *23 

•  *  • 

Experimental  Cheese  No.  4.  (extra-rich  Cheese). 

The  cream  from  260  quarts  of  milk  was  added  to  260  quarte 
of  new  milk  and  made  into  cheese.     A  sample  of  the  mixed 
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cream  aixl  new  milk  from  which  No.  4  was  made  contained  in 
100  parts : 

Water        85-75 

Butter        6-11 

♦Casein        •.      .,      ..  2-94: 

Milk-sugar  and  extractiye  matters 4*47 

Mineral  matters  (ash)      *73 

lOCHX) 
^ContainiDg  nitrogen '47 

In  this  trial  243  Quarts  of  whey  were  produced.  The  following 
is  an  analysis  of  the  whey  obtained  in  making  Cheese  No.  4 : 

Water        92*95 

Bntter        -65 

Albuminous  compounds 1*20 

♦Milk-sugar  and  lactic  acid      ..      ..       ..      ..  4*55 

Mineral  matters  (ash)      *65 

10(HX) 
♦Containing  lactic  acid      .. *48 

In  comparison  with  the  whey  obtained  in  making  the  Cheeses 
No.  1,  2,  and  3,  this  whey  is  richer  in  butter  and  also  in  albu- 
minous matter.  It.  was  rather  milky,  and  owed  its  turbid 
condition  to  finely  suspended  particles  of  curd  and  butter. 

The  Cheese  No.  4  was  made  on  the  15th  of  May,  1860,  and 
weighed : 

August '21st  (when  it  left  the  press)      ..      ..  70|  lbs. 

September  14th 70 

December  14th         67 

February  11th  66 

M^rchllth       66 

April  18th         64 

July  30th 62 

Total  loss  in  11  months,  8|  lbs.,  or  12}  per  cent,  in  round  numbers. 
Loss  when  ready  for  sale,  3f  lbs.,  or  5  per  cent. 

Composition  qfextra^rkh  Cheese^  No,  4,  on  July  ZOth^  1861. 


Water        •  ..      .. 

..     30*63 

Butter        

..     41-58 

♦Casein        ..      •• 

..     23-38 

Extractive  matters,  lactic  acid,  &c. .. 

..       2-45 

fMineral  matters  (ash)      

..       2-06 

100-00 

♦Containing  nitrogen 3*74 

fContaiuing  common  salt  .« '09 

It  was  considered  desirable  to  repeat  these  trials,  and  to  make 
four  other  cheeses  precisely  in  the  same  way  in  which  the  pre- 
•ceding  four  cheeses  were  made  respectively. 
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Cheese  No,  5  (whole-milk  Cheese). 
Made  from  260  quarts  of  new  milk. 

Composition  of  this  Milk  {August  2l8tj  1860). 

Water        87-00 

Butter 3-99 

♦Caacin        3*44 

Hilk-sngar,  extractive  matter,  &c ..  4'81 

Mineral  matters  (aah)      '76 

100-00 
^CoDtaining  nitrogen *55 

This  milk,  it  will  be  seen^  differs  but  slightly  in  composition 
from  that  used  on  the  llih  of  August,  for  making  whole-milk 
cheese. 

Composition  of  Whey  from  Cheese  No,  5. 

Water 92-80 

Butter        -59 

Albuminous  compounds -91 

Milk-sugar,  lactic  acid,  &c 5*04 

Mineral  matters  (ash)       -66 

100-00 

This  whey,  like  that  made  from  Cheese  No.  4,  was  not  suf- 
ficiently clear,  and  contained  too  much  fiattty  matter  in  a  state 
of  mechanical  suspension. 

The  Cheese  No.  5  was  made  on  21st  of  August,  and  weighed : 

August  27th  (fresh  from  the  press)        ..      ..  61}  lbs. 

September  14th         60}  „ 

December  14th 58}   „ 

March  11th       57     „ 

Total  loss  in  6}  months,  4}  lbs.,  or  7}  per  cent. 
Loss  when  ready  for  sale,  3}  lbs.,  or  5}  per  cent. 

Composition  of  Cheese  No,  5  on  the  11th  July^  1861. 

Water        31-70 

Butter        36-18 

♦Casein        27-19 

Extractive  matters,  lactic  add,  &c 1*95 

fMineral  matters  (ash)      2'98 

100-00 

♦ContaiuiDg  mtrogen      ... 4*d5 

fContaiiuiig  common  salt        '34 

Cheese  No,  6  (partially-skimmed-milk  Cheese). 

Made  from  130  quarts  of  new  milk  and  130  quarts  of  skimmed 
milk. 

N  2 
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Composition  of  Milk  from  tohich  Cheese  No.  6  teas  made. 

Water        88-50 

Butter        2-43 

♦Casein        3-25 

MilkHBugar,  extractive  matters,  &c 5*03 

Mineral  matters  (ash)      '79 

lOO-OO 
^Containing  nitrogen       .«     .. *58 

Ten  pints  of  cream  were  taken  from  130  quarts  of  milk,  and 
produced  O^Ibs.  of  butter. 

Composition  of  Whey^from  Cheese  No,  6. 

Water        93-05 

Butter        -40 

Albuminous  compounds -95 

Milk-sugar,  lactic  acid,  &c 4-96 

Mineral  matters  (ash)      ..  '64 

lOO'OO 

This  cheese  was  made  on  the  18th  of  August,  and  weighed : 

August  24th      53  lbs. 

September  14th        52},, 

December  14th 49i  „ 

February  11th 49   „ 

Total  loss  in  6  months,  4  lbs.,  or  7)  per  cent. 
Loss  when  ready  for  sale,  3}  lbs.,  or  6  per  cent. 

Composition  of  Cheese  No,  6,  analysed  AprU  22nd^  1862. 

Water        38'43 

Butter        23-28 

♦Casein        32-37 

Extractive  matters,  lactic  acid,  &c 2-10 

fMineral  matters  (ash)       3*82 

100-00 

♦Contaimng  mtrogen       5*18 

tContainiDg  salt       '65 

Cheese  No.  7  (skimmed-milk  Cheese). 

Made  from  260  quarts  of  milk,  from  which  the  cream  (20^  pints) 
was  taken  off. 

Conyposition  ofSkim^mHk  nsed  in  making  the  Cheese  No.  7. 

Water        89-10 

Butter        2-31 

♦Casein        3-50 

Milk-sugar  and  extractive  matters 4'32 

Mineral  matters  (ash)      -77 

lOOOO 
♦ContainiDg  nitrogen       *56 
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The  whey  from  this  cheese  was  perfectly  clear,  and  contained 
hardly  any  butter,  as  will  be  seen  by  the  subjoined  analysis : 

Composition  of  Whey  from  Cheese  No,  7. 

Water        93-10 

Butter        .. -14 

Albuminous  compounds *76 

^Milk-sugar  and  lactic  acid      5*31 

Mineral  matters  (ash)       *69 

100-00 
^Containing  lactic  acid *46 

Tliis  cheese  was  made  on  the  20th  of  August,  1860,  and  weighed: 

August  26th     491  lbs. 

September  14th 49    „ 

December  14th '    ..      ..  47}  „ 

March  6th 46}  „ 

Total  loss  in  6  months,  3}  lbs.,  or  6}  per  cent. 
Loss  when  ready  for  sale,  2}  lbs.,  or  5  per  cent. 

« 

Composition  of  Cheese  No,  7  (Skim-milk  Cheese), 

Water        38-39 

Butter        23-21 

•Casein        28-37 

Extractive  matters,  lactic  add,  &c 6*80 

Mineral  matters  (ash)      3*23 

100-00 
•Containing      •• •     .•     ••      4*54 

Cheese  No,  8  (extra-rich  Cheese). 

Madejfrom  260  quarts  of  new  milk,  to  which  was  added  the 
cream  (20  pints)  from  260  quarts  of  milk. 

Composition  of  the  MUkfrom  tchich  the  Cheese  No,  8  vxis  made. 

Water        86-73 

Butter       4-81 

♦Casein       2-69 

Milk-sugar  and  extractive  matters  ..      ..     ..  6*01 

Mineral  matters  (ash)      ..     ..      *76 

100-00 
•Containing  nitrogen       ..        *43 

Composition  of  the  Whet/ from  Cheese  No,  8. 

Water        92*95 

Butter        -42 

Albimiinous  compounds I'Ol 

Milk-sugar,  lactic  acid,  &c 4*95 

Hineral^matters  (ash)      *67 

100-00 
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This  cheese  was  made  on  the  20th  of  August,  1860,  and  weighed : 

August  26th  (fresh  from  the  press)        ..      ..     74i  lbs. 

September  14th        ..      ..     « 73i  „ 

December  14th 71    ,» 

Loss  from  the  time  it  left  the  press  until  ready  for  sale,  3{  lbs., 

or  5  per  cent 

No  analysis  was  made  of  this  cheese. 

These  experiments  then  led  to  the  following  results : 

*  ...  MaikBtabto    : 

Cheese.         Batter. 
Qurtk  Ua.  Ite. 

1.  620  of  milk  produced       (whole-milk)  116     .. 

2.  „         (one-half  skimmed)  produced 96f   ..     18 

3.  ,»  ^all  skimmed)  proauced 90(  ..     36 

Ithe  cream  from  one-)  f  t.     nVnnno  oni  •• 

The  cheeses  were  sent  to  Messrs.  Bridges  and  Co.,  extensive 
cheese-factors  at  Bristol,  who  considered  No.  1  to  be  worth  70s, 
per  cwt. ;  No.  2,  6O5.  per  cwt. ;  No.  3,  50*.  per  cwt 

With  respect  to  the  extra-rich  Cheese  No.  4,  Messrs.  Bridges 
say :  "  We  naye  examined  the  cheese  marked  No.  4 :  we  think  it 
cuts  rather  richer  than  that  marked  No.  1,  but  it  bears  no  higher 
value  in  the  market."  In  my  paper  on  the  'Composition  of 
Cheese/  I  pointed  out  the  fact  £hat  the  market  value  of  cheese 
does  not  entirely  depend  upon  the  amount  of  butter  which  it 
contains.  I  am  glad  to  find  this  opinion  confirmed  bj  the  testi- 
mony of  a  cheese-factor  whose  practical  knowledge  is  extensive. 

Mr.  Tanner  informs  me  that  he  has  had  a  long.conTersatioB 
with  Mr.  Bridges  on  the  subject  of  cheesemaking,  and  in  his 
letter  to  me  quotes  several  observations  made  by  him  on  this 
occasion,  which  perfectly  accord  with  remarks  made  by  me  in 
thepaper  referred  to. 

Thus  Mr.  Bridges,  speaking  within  certain  limits^  considers 
the  richness  of  cheese  to  depend  as  much  upon  the  mode  of 
making  as  upon  the  quantity  of  cream  in  the  milk.  Too  much 
heat,  he  says,  destroys  the  cream  ;  meaning,  no  doubt,  that  too 
much  heat  melts  some  of  the  butter  which  then  passes  into  the 
whey.  By  carelessly  manipulating  the  tender  curd,  he  justly 
observes,  some  of  the  cream  may  be  washed  out  and  passed  into 
the  whey.  This  gentleman  is  also  of  opinion  that  the  best 
Cheddar  cheese  can  be  made  from  good  new  milk,  and  therefore 
considers  the  addition  of  cream  to  milk  of  questionable  service, 
and  certainly  an  extravagant  practice. 

The  addition  of  cream  to  new  milk,  no  doubt,  if  not  absolutely 
necessary,  certainly  improves  the  quality  of  Stilton  cheese,  but 
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the  market  value  of  Cheddar  is  not  raised  materially  bj  such  on 
addition*  First-rate  cheesemakers,  Mr.  Bridges  observes,  often 
take  some  cream  from  the  milk,  and  still  make  a  superior  quality 
of  cheese  (worth  more  in  the  market)  than  less  experienced  and 
caieleis  makers  produce  from  unskimmed  milk  He  looks  upon 
the  temperature  and  the  careful  breaking  of  the  curd  as  the  pomis 
upon  which  the  quality  of  the  cheese  (Cheddar)  mainly  depends 
—apart,  of  course,  from  the  influence  of  the  natural  richness  or 
poFverty  of  the  milk. 

Having'  treated  of  all  these  points  in  detail  in  my  paper  on  the 
'Composition  of  Cheese,'  I  need  not  refer  to  them  in  particular. 
These  observations  made  by  Mr.  Bridges  must  be  satisfactory 
to  dairymen,  as  affording  a  practical  ccmfirmation  of  the  correct- 
ness of  opinions  which  I  have  already  published,  as  resulting 
from  my  own  observations  and  scientific  experiments. 

The  cheeses  produced  in  these  trials  were  not  so  good  as  they 
might  have  been,  nor  like  those  of  experienced  makers,  such  as 
Mr.  Harding  of  Marksbury,  Mr.  McAdam  of  Gorsty  Hill,  or  Mr. 
Chandos  Pole  of  Derby.  Anxious  not  in  any  way  to  thwart  or 
disconcert  the  dairymaid,  I  thought  it  wise  to  let  her  have 
entirely  her  own  way.  She  certainly  made  two  great  mistakea. 
To  one  I  have  already  alluded :  six  ounces  of  salt  is  not  enough 
for  from  50  to  60  lbs.  of  cheese ;  three-quarters  to  one  pound 
would  have  been  a  better  proportion.  The  second  mistake  which 
she  made  was  to  raise  the  temperature  to  108^  F.  On  no 
account  should  the  heat  of  the  cheese-tub  be  allowed  to  rise 
above  100^  F.  The  higher  the  temperature  is  raised  the  more 
readily  the  whey  passes  from  the  curd,  and  the  less  mechanical 
work  is  required.  The  dairy  woman  may,  therefore,  be  naturally 
tempted  to^save  herself  trouble  to  the  injury  of  the  cheese. 

Although  I  am  a  great  advocate  for  the  Cheddar  system  of 
cheesemaking,  I  am  bound  to  say  that  the  comparatively  lower 
temperature  which  the  best  Cheshire  makers  adopt  is  the  main 
reason  of  the  exceedingly  fine  aroma  which  so  favourably  cha- 
racterises their  produce. 

The  finest-flavoured  cheese  which  I  ever  tasted  was  made  at 
Ridley  Hall,  near  Crewe,  Cheshire.  I  have  no  hesitation  in 
saying  that  milk  of  the  same  quality  as  that  which  there  came 
oiMier  the  careful  management  of  Mrs.  Willis,  in  the  hands  of 
the  most  expert  Cheddar  maker  would  not  produce  a  cheese  of 
an  equally  delicious  flavour* 

The  care,  skill,  and  enormous  amount  of  work  and  time  which 
the  making  of  the  best  Cheshire  entails,  especially  when  contrasted 
with  the  Cheddar  system,  no  doubt  are  the  main  causes  why  so 
litde  really  first-rate  Cheshire  cheese  is  now  manufactured.  I 
would  strongly  recommend  those  who  prefer  in  the  main  to  follow 
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the  Cheshire  plan,  but  find  that  their  cheese  is  apt  to  heave 
and  be  inferior  in  quality,  to  set  the  milk  at  a  somewhat  higher 
temperature  than  is  their  custom  ;  80^  is  a  very  good  temperature 
at  the  time  of  applying  the  rennet  When  the  curd  has  been 
carefully  broken  up  and  allowed  to  settle  for  about  half  an  hoar, 
the  temperature  of  the  cheese-tub  may  then  be  raised  with  ad- 
vantage to  90"^  F. 

Returning  to  the  Wall's  Court  cheese-trials,  it  appears, 
according  to  preceding  data,  that  1000  gallons  of  milk,  used 
according  to  the  four  different  modes  adopted,  gave  market 
produce  as  follows : 

No.  1.  1000  gallons  of  new  milk  gave  8  cwts.  of  whole-milk  cheese. 
.    No.  2.  1000  gallons  of  milk,  pardally  skimmed,  produced  6}  cwts.  16  lbs. 
of  cheese,  and  \\  cwt.  of  hutter. 

No.  3.  1000  gallons  of  milk,  skimmed,  produced  6  cwts.  24  Iha.  of  skim- 
milk  cheese,  and  2^  cwts.  of  hutter. 

No.  4.  1000  gallons  of  milk  produced  3  cwts.  12  Ihs.  of  skim-milk  cheese, 
and  4{  cwts.  of  extra-rich  cheese. 

Let  us  now  compare  the  economic  results  obtained,  taking  as 
the  basis  of  our  calculation  the  price  actually  obtained  by  the 
sale  of  these  eight  large  Cheddar  cheeses,  and  assuming  that 
butter  is  sold  at  1^.  a  pound : 

J^.   <.    d,    £.   8.   d. 
No.  1.  Produced  8  cwts.  of  whole-milk  cheese, 

worth  70«.  per  cwt *.         28    0    0 

No.  2.  Cheese,  6  cwts.  2  qrs.  16  Ihs.,  at  608.  per  cwt.  19  18    4 
Butter,  li  cwt.,  at  Is.  per  Ih 7    0    0 


No.  3.  Cheese,  6  cwts.  24  Ihs.,  at  508.  per  cwt.  .. 
Butter,  2^  cwts 


15  10 
14    0 

8 
0 

7  15 
16  12 

4 
6 

26  18    4 


29  10    8 


No.  4.  Made  into  skim-milk  cheese  and  extra-rich 
cheese.  1000  gallons  of  milk  produced — 
Skim-milk  cheese,  3  cwts.  12  Ihs.,  at  508. 

Bich  cheese,  4  cwts.  3  qrs.,  at  708 

24    7  10 

Thus  in  these  experiments,  it  will  appear  that  No.  2  gave  the 
best,  and  No.  4  decidedly  the  least  profitable,  result  Where  a 
ready  sale  for  butter  can  be  found,  1  am  inclined  to  think  it  is 
more  profitable  to  make  skim-milk  cheese  and  butter  than  to 
look  only  to  the  production  of  a  cheese  of  a  better  quality. 
The  Cheddar  plan,  however,  is  not  so  well  adapted  for  the 
making  of  skim-milk  cheese  as  the  Gloucester&hire  system, 
neither  is  it  desirable  to  make  thick  skim-cheeses.  A  thick 
skim-milk  cheese,  when  made  at  the  elevated  temperature  at 
which  Cheddar  is  usually  produced,  never  ripens  properly,  and 
like  all  skim-milk  cheeses  deteriorates  when  kept  more  than  two 
months;  whereas  a  rich  Cheddar  is  gradually  improved  by 
keeping  for  many  months. 
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Cheese  Experiments  made  at  Mr.  HarrisofCs  Dairy^  Frocester 

Court  J  Stonehouse. 

Mr.  J.  F.  Harrison  makes  excellent  uncoloured  single  Glou- 
cester, and  follows  the  ordinary  practice  in  his  neighbourhood  of 
making  cheese  twice  a  day. 

The  pasture  in  this  district  is  good,  but  full  of  buttercups 
{Ranuncultu).  The  cows  kept  on  this  pasture  yield  milk  rich  in 
batter.  In  making  single-Gloucester,  a  portion  of  the  milk  from 
each  milking  is  generally  set  aside,  partially  skimmed,  and  then 
added  to  new  milk.  The  rennet  is  applied  at  a  temperature 
varying,  according  to  the  time  of  the  year,  from  75°  to  80'^.  After 
an  hour  the  curd  is  carefully  cut  across  with  a  large-bladed  knife, 
then  removed  by  a  skimming  dish  from  the  sides  and  bottom  of 
the  tub.  The  curd  is  allowed  to  subside  for  about  a  quarter  of  an 
hoar,  after  which  the  clear  whey  is  dipped  out  with  a  wooden 
bowl,  care  being  taken  not  to  press  or  injure  the  tender  curd.  When 
most  of  the  whey  has  been  removed,  the  curd  is  again  carefully 
stilted  with  a  wooden  skimming  dish,  and  afterwards  with  a 
wire-breaker,  at  first  very  cautiously  and  gradually  more  briskly. 
After  the  curd  has  been  thoroughly  broken,  the  whole  is  left  to 
settle  for  twenty  or  twenty-five  minutes ;  the  clear  whey  is  next 
drawn  off,  and  the  curd  collected  into  one  mass.  This  is  cut  into 
thin  slices,  which  are  heaped  up  and  again  collected  into  one 
mass,  and  this  process  of  slicing  and  heaping  is  repeated  several 
times,  as  it  materially  facilitates  the  separation  of  the  whey,  and 
is  much  preferable  to  the  use  of  pressure.  Many  dairymaids, 
anxious  to  be  rid  of  this  work,  put  the  curd  far  too  soon  into  the 
presses ;  in  consequence  of  which  the  pores  of  the  outside  layers 
of  the  cheese  are  completely  closed  up,  and  the  whey  prevented 
from  escaping.  No  amount  of  ordinary  pressure  removes  the 
whey  so  perfectly  as  repeated  slicing  and  careful  breaking  up. 

When  sufficiently  firm  and  dry,  the  curd  is  placed  upon  cloth 
in  the  vat,  and  gently  pressed  under  an  ordinary  cheese-press. 
When  no  more  whey  flows  out,  it  is  removed  from  the  press, 
crumbled  coarsely  by  hand,  and  then  more  minutely  by  the 
card-milL  Finally  the  curd  is  vatted,  and  placed  at  first  under 
a  slight  pressure,  which  is  gradually  increased.  The  last  thing 
done  on  the  day  on  which  the  cheeses  are  made,  is  often  to  rub 
m  some  salt.  Subsequently  the  cheeses  are  salted  in  the  same 
way  three  times,  and  each  time  the  salt  is  rubbed  in,  a  clean  and 
dry  cloth  is  placed  round  the  cheeses.  In  about  a  week's  time 
the  cheeses  are  ready  to  be  removed  to  the  cheese-room. 

The  preceding  is  a  short  description  of  the  usual  plan  of 
making  thin  Gloucester  cheese. 

Mr.  Harrison  does  not  colour  his  cheese,  and  keeps  it  for 
about  a  fortnight  in  a  warm  room,  and  then  removes  it  to  a  cool, 
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airy  shed  for  three  weeks  longer  before  he  sends  it  to  market 
In  both  rooms  the  cheeses  are  kept  on  wooden  shelves  and  fire- 
quently  turned.     In  winter  the  first  room  is  heated  by  a  stove. 

Mr.  Harrison,  who  takes  great  interest  in  cheesemaking,  some 
years  ago  applied  the  ordinary  centrifugal  drying-machine  to  the 
purpose  of  separating  whey.  A  small  turbine  or  water-wheel 
drives  the  revolving  vessel  in  which  the  curd  is  placed  in  a  clotk 
As  the  vessel  attains  its  velocity,  the  whey  is  driven  outwaids 
through  the  perforated  surface  which  encloses  it,  and  escapes. 
The  curd  in  diis  case  is  either  not  broken  at  all,  unless  by  acci- 
dent, or  but  imperfectly. 

Having  operated  with  the  drying  machine,  I  am  of  opinioa 
that  instead  of  beating  curd  and  whey  together  into  the  revolving 
vessel,  it  would  be  better  and  more  expeditious  to  break  the  cord 
coarsely,  to  let  it  subside  for  twenty  minutes,  to  dip  out  as  much 
of  the  clear  whey  as  possible  without  disturbing  the  curd,  and 
then  to  place  it  tied  in  a  cloth  in  the  revolving  vessel. 

Mr.  Harrison  obligingly  placed  his  dairy  at  my  disposal  to  try 
certain  experiments,  and  for  his  kindness  and  personal  assistance 
my  sincere  thanks  are  due  to  this  gentleman. 

It  has  been  stated  by  many  that  in  cheesemaking  a  considerable 
loss  both  in  curd  and  butter  is  often  incurred  by  adopting  a 
faulty  method,  or  by  careless  manipulation.  With  a  view  of 
preventing  these  alleged  losses,  Mr.  Harrison  was  the  first  to 
adapt  the  centrifugal  drying-machine  to  dairy  operations.  I^But 
as  his  excellent  dairymaid  prefers  to  make  cheese  by  hand,  the 
centrifugal  machine  is  not  often  set  in  motion  at  Frocester  Court. 

I  was  anxious  to  ascertain  by  comparative  trials  whether  the 
alleged  loss  in  cheesemaking  was  unavoidable,  or  whether  it 
could  be  avoided  or  diminished  by  the  employment  of  this  cen- 
trifugal whey-separating  machine.  The  trials  were  made  at 
Frocester  Court  on  the  7th  of  August,  1860. 

No.  1. — In  the  first  experiments,  80  gallons  of  milk  were  made 
according  to  the  usual  plan  into  four  cheeses,  which  may  be  called 
hand-made  cheeses. 

No.  2. — In  the  second  trial,  80  gallons  of  milk  were  made 
into  four  cheeses  as  before,  with  this  exception — that  the  whey 
was  separated  by  the  centrifugal  machine. 

The  milk  used  in  both  trials  had  the  following  composition : 

Water ..  87-40 

Butter        3*43 

♦Casein       3-12 

Milk-sugar,  extractive  matters,  &c 5'12 

Mineral  matters  (ash)      *93 

100-00 
♦Contaiiiijig  nitrogen       *50 

The  whey  obtained  in  each  experiment  was  nearly  clear ;  that 
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produced  bj  the  machine  being  the  clearer  of  the  two*      Oiii 
analysis  the  following  reaolta  were  obtained : 

Composition  of  two  Samples  of  Whey  made  at  Frocester  Comt^ 

Migvat  7A,  1800. 


Water       ^     »2-75  92-eO 

Bntter       -39  '55 

^Albuminous  compoands *87  *96 

Aah -86  -81 

Sugar  and  extractiTe- matten 5*13  6*08 

100*00  100*00 

^Contaming  nitrogen. '14  '15 

Free  lactic  acid -41  •^ 

We  see  then  that  both  in  respect  of  the  butter  and  the  albnmi-" 
■ooi  compounds  left  in  the  whey,  the  machine  has  an  adrantage^ 
though  bat  a  slight  one;  bat  thexe  is  no  essential  diffisvence 
between  ordinary  whej  and  that  produced  by  the  centrilogal 
machine.  OthiM'  samples  of  whey  from  cheese  made  by  hand 
bave  given  me  quite  as  little  butter  as  that  found  in  the  whej 
produced  by  the  machine  ;  and  every  sample  of  whey  which  L 
bare  yel  examined  contained  from  S^lOthis  to  1  per  cent  of  a 
cmdlike  albuminous  matter  which  is  not  coagulated  by  resmet^ 
and  that  can  only  be  separated  by  boiling. 

The  four  cheeses  of  each  trial  were  carefully  marked  and 
weighed  at  intervals.  They  were  made,  it  will  be  remembered^ 
cm  the  7th  of  August 

Na  L — The  cheeses  made  by  hand  weighed : 

August  18th 81}  lbs. 

September  3rd       78}  „ 

September  22nd 75     » 

Lon  in  4  weeks,  6}  lbs.,  or  8  per  cent. 

IL — The  four  cheeses  made  by  the  machine  weighed  : 

August  18th 74ilb6. 

September  3rd      70}  „ 

September  22nd 67     „ 

Loss  in  4  weeks,  7}  lbs.,  or  10  per  cent. 

The  cheese  was  sold  at  7cL  a  pound  when  only  five  weeks  old^ 
•od  no  perceptible  difference  in  the  quality  of  the  cheese  made 
by  hand  and  that  made  by  the  machine  could  be  noticed.  All 
were  equally  good  and  fine-flavoured  cheeses. 

Eighty  gallons  of  milk  yi%hen  made  by  hand  into  cheese  thus 
produced  75  lbs.,  and  when  made  by  the  machine  only  67  lbs.  of 
saleable  cheese.  Since  the  whey  from  the  machine-made  cheese 
was  rather  the  poorer,  fully  as  great  a  weight  of  cheese  might 
have  been  expected  when  the  machine  was  used  as  when  the 
^^vdinaiy  plan  of  manipulation  was  adopted.     To  account  for  this. 
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difference  of  8  lbs.  it  may  be  supposed  that  tbe  machine-made 
cheese  was  drier  than  the  other;  but  the  preceding  weighings 
show  that  whereas  the  No.  I.  cheeses  lost  in  four  weeks  only 
8  per  cent,  in  weight,  the  No.  II.  cheeses  made  by  machine  lost 
10  per  cent,  indicating  thereby  that  the  latter  were  more  moist 
than  the  former.  Direct  determinations  indeed  showed  that  the 
machine-made  cheese  contained  rather  more  water  than  that 
made  in  the  ordinary  way.  In  the  former  I  found  37*20  per 
cent  and  in  the  latter  36'77  per  cent  of  water ;  but  this  difference 
is  not  sufficient  to  account  for  the  results. 

The  case  was  puzzling  ;  equal  quantities  of  milk  had  in  each 
case  been  carefully  measured  out ;  rather  less  matter  had  been 
left  in  the  whey  which  came  from  the  machine ;  the  cheese 
differed  but  little  in  respect  of  moisture ;  but  for  an  accidental 
observation  I  should  have  been  completely  at  a  loss  to  explain 
the  anomaly.  I  found  out  by  chance  that  the  dairymaid  was 
determined  not  to  be  beaten  by  the  machine,  and  to  prore 
her  skill  by  making  a  larger  quantity  by  hand  than  by  the 
machine.  The  two  trials  were  made  in  two  adjoining  rooms, 
and  watching  the  making  of  the  two  sets  of  cheese  fh>m  beginning 
to  end,  I  found  the  dairymaid  in  the  act  of  incorporating  some 
cheese-parings,  from  the  preceding  day's  make  with  the  hand- 
made cheese.  Whether  these  parings  were  specially  resenred 
for  the  coming  trial  or  not  I  cannot  say ;  but  I  certainly  saw  her 
take  them  from  a  tolerably  large  supply  which  she  kept  under 
the  cheese-tub. 

The  examination  of  the  two  samples  of  whey  had,  however, 
in  my  opinion  afforded  sufficient  evidence  of  &e  fact  that  no 
matter  now  cheese  is  made,  a  considerable  proportion  of  the 
nitrogenized  compounds  of  milk  is  left  in  the  whey ;  and  that 
this  loss  is  unavoidable,  and  not  necessarily  greater  in  the  ordi- 
nary plans  of  operation  than  by  the  use  of  a  machine. 

All  the  experimental  cheeses  were  received  by  me  on  the  28th 
of  September,  1860. 

One  of  them  which  was  made  by  the  machine  got  injured  in 
the  transmission  from  the  dairy  to  Cirencester.  It  weighed 
16}  lbs.  A  portion  of  the  cheese  was  analysed  on  the  28th  of 
September,  and  yielded  the  following  results : 

Water        37-20 

Butter        27-30 

♦Casein        24-60 

Extractive  matters,  lactic  acid,  &c 7-44 

fMineral  matters  (ash)       3*56 

100-00 

♦Containing  nitrogen       3*92 

tContaining  common  salt       '85 

The  cheeses  were  kept  for   a  considerable   length    of   time, 
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principally  for  the  purpose  of  ascertaining  the  loss  in  weight 
which  they  sustained  in  keeping. 
On  the  28th  of  September  the  eight  cheeses  weighed : 

Macliiiie*ziMidle. 
lbs. 

16* 


1 

2 
3 

4 


Total 


17* 
16* 
16* 

66* 


No. 
1 
2 
3 
4 


Hand-made, 
lbs. 

.     17 
.     18f 
.     20} 


On  the  9th  of  November  they  weighed  : 


.  M«i.{ne.inade.   ^^ 


Na  lbs. 

1  ..      ..     15} 

2  ..      ..     16f 

3  ..      ..     15} 

4  Consamed. 


llA 


No. 

1 

2 
3 

4 


Weights  on  the  19th  of  January,  1861 : 

Loss  since 
aSlhSept. 

lbs. 


MiirMne-nmde. 


No.  Ibe. 

1  ..       ..      14 

2  ..       ..      15 

3  ..       ..      14} 

4  Consamed. 


2* 
2* 
2* 


No. 
1 


Total 


Hsod'^nade* 
lbs. 

.  18} 

.  16* 

.  18* 

.  19} 


Hand-made. 

lbs. 
16} 


74} 


LoiSBfnoa 
asthSept. 

lbs. 
i 

i 

* 
* 


Loss  since 
2dthSept. 

lbs. 

2 


2  Consumed  on  the  9th  Nov. 


3 

4 


16* 
18} 


Weights  on  the  12th  of  February,  1861 : 

Loss  since 
28th  SepL 


No. 
1 
2 
3 


Machine-made. 

lbs. 
.  13} 
..  14} 
..     14 


4  Consumed. 


lbs. 
21 
2i 
2J 


Hand*made. 
No.  lbs. 

1  Consumed. 

2  Consumed. 

3  ..      ..     16 

4  ..      ..     17} 


2* 
2 


Lossdnce 
28th  Sept. 

lbs. 


2} 
2* 


Accordingly  42}  lbs.  of  machine-made  cheese  lost  from  the  time 

they  were  ready  for  sale  until  the  12th  of  February — that  is  a 

period  of  not  quite  five  months — 7  J  lbs.,  or  18  per  cent. ;  whilst 

33|  lbs.  of  the  hand-made  cheese  lost  in  the  same  period  5|-  lbs. 

or  15}  per  cent :  thus  showing  plainly  that  the  hand-made  cheeses 

were  rather  drier  than  those   made   by  the   machine.      These 

weighings  likewise  show  the  economy  of  selling  cheese  as  soon 

as  possible  after  it  is  ready  for  the  market. 

One  of  the  cheeses  made  by  hand  was  analysed  on  the  21st  of 

January,  1861,  and  found  to  contain  in  100  parts : 

Water        31*96 

Butter        31-37 

♦Casein        29-37 

ExtractiTe  matters,  lactic  acid,  &c 2*85 

tMineial  matters  (ash)      4*45 


^Containing  nitrogen 
tContaising  common  salt 


lOO-OO 

4*70 
1-35 
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During  the  time  of  keeping,  it  became,   of  course,  drier  and 
correspondingly  richer  in  butter. 

Two  skim-cheeses  made  on  the  8th  of  August,  1860,  weighed 
on  the  18th  of  August,  Sli^lbs. ;  on  the  3rd  September,  30 lbs.; 
and  on  the  22nd  September,  28  lbs.,  and  were  then  considered 
ready  for  sale.  Kept  still  longer  tiiey  lost  considerably  in 
weight,  as  will  be  seen  by  the  following  weighings : — 

Weight  of  Hoo  Skim  Cheeses. 

September  28t]i.       NoTcmber  9th.       January  19tb,  1861.         February  IStb,  IMl. 

No.      Iba.  lbs.  lbs.  lbs. 

1  13         12J  llj  11 

2  15        Ui  18|  12i 

Total  28  27  24]  23} 

Total  loss  in  weight  in  not  quite  5  months,  4}  lbs.,  or  15  per  cent 

A  portion  of  one  of  the  skim-cheeses  was  analysed  on  the 
19th  of  February,  1861,  with  the  following  results : 

Water        27*68 

Butter        30-80 

•Casein        35-12 

Extractive  matters,  lactic  acid,  &C.         ..     ..  1*46 

fMineral  matters  (ash)       ..      ..      4'94 

lOOW 

*CoBtaiDing  nitrogen       •     ••       6*62 

fContaining  common  salt        1*27 

This  cheese  was  hardly  inferior  to  a  good  wh<de-milk  cheese,  and 
might  have  readily  been  sold  as  such. 

It  is  a  well-ascertained  fact  that  towards  the  fall  of  the  year, 
cows  produce  much  less  but  much  richer  milk  than  in  spring  and 
summer.  This  is  strikingly  illustrated  by  the  various  quantities 
of  cheese  which  are  obtained  at  different  times  of  the  year,  from 
a  giren  quantity  of  milk,  as  will  be  seen  by  the  following  results 
with  which  Mr.  Harrison  kindly  supplied  me : 

JxL  the  beginning  of  Ax^st,  160  gallons  of  milk  prodooed  ScheeseSiWeii^uBg 

on  the  22nd  of  September  142  lbs. 
On  the  19th  of  October,  110  gallons  produced  7  cheeses,  weighing  on  the 

31  st  of  December  108}  lbs. 
On  the  29th  of  November,  00  gallons  of  milk  produced  5  cheeses,  weighing 

70  lbs.  on  the  13th  of  February. 

On  the  29th  of  November  the  cows  were  Still  out  at  grass,  and 
had  no  extra  food  but  hay. 

In  conclusion  I  may  mention  an  experiment  which  Mr. 
Harding,  of  Marksbury,  made  at  my  request,  with  a  view  of 
converting,  if  possible,  into  cheese  the  cunllike  substance  which 
is  not  coagulated  by  rennet,  together  with  any  suspended  par- 
ticles of  butter  usually  occurring  in  whey. 
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To  this  end  70  gallons  of  whey  were  heated  to  the  boiling 
point,  and  kept  for  some  time  at  that  temperatore.  The  cardlike 
sobstance  which  separated  was  collected  on  a  cloth,  and  after 
the  addition  of  a  little  salt,  placed  in  the  cheese-press.  After 
remaining  in  it  for  three  days  18  ounces  of  whey-cheese  were 
obtained.  This  cheese  had  a  peculiar  granular  tezture,  and  even 
after  long  keeping  did  not  ripen  properly  like  other  cheese.  The 
kig^  temperature  at  which  it  was  produced  evidently  prevents 
the  necessary  fermentation  which  curd  must  undergo  before  it 
becomes  mellow,  and  saleable  as  human  food. 

The  small  quantity  of  18  ounces  from  70  gallons,  moreover, 
appears  hardly  sufficient  to  repay  for  the  trouble.  On  the  whole 
it  would  appear  to  be  quite  as  profitable  to  set  the  whey  for 
batter,  and  to  give  the  skimmed  whey  to  the  pigSL 

As  a  matter  of  curiosity  (  append  an  analysis  of  the  whey- 
cheese,  which,  although  very  rich  in  fatty  matters,  had  a  bad 
texture  and  quite  an  inferior  flavour. 

ComposiHon  of  Whey  Cheese. 

Moisture 30-23 

Butter        44-27 

"•Oaaein        21-50 

Extractive  matters,  lactic  acid        1*52 

fMineral  matters  (ash)      2*48 

100-00 

^Oofntaining  nitrogen      3*44 

tContoiiiing  common  adt      ••     • 1*83 


IX. — Supplementary  Report  of  Experiments  on  the  Feeding  of 
Sheep.  By  J.  B.  Lawes,  F,R.S.,  F.C.a,  and  Dr,  J.  H. 
Gilbert,  F.R.S.,  F.C.S. 

bf  the  last  volume  of  this  Journal  we  stated  our  intenticm  to 
enter,  on  an  early  occasion,  upon  the  consideration  of  the  compo- 
Mtion  of  the  manure  of  fattening  animals,  in  relation  to  that  of 
the  food  they  consumed.  For  many  years  past  we  have  been 
accumulating  experimental  evidence  on  this  very  important  and 
difficult  subject  of  inquiry ;  and  it  was  with  a  view  to  an  exten- 
sion of  our  results,  prior  to  publication,  that  the  experiments  which 
coQstitate  the  subject  of  the  present  short  report  were  arranged. 
Their  chief  object  was,  besides  providing  additional  information 
as  to  the  proportion  of  the  nitrogen  of  the  food  which  is  reclaimed 
in  the  manure,  to  acquire  direct  experimental  evidence  on  the 
questions  whether  or  not  or  in  what  proportions  cellulose  or 
woody  fibre,  which  enters  so  largely  into  the  composition  of  the 
food,  especially  of  oxen  and  sheep,  is  digested,  and  contributes  to 
meet  the  respiratory  requirements  of  the  body,  or  to  the  forma- 
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tion  of  fat  ?  Or  whether,  on  the  other  hand,  it  serves  little  other 
purpose  than  that  of  suppljdng  bulk,  and  dilution,  so  to  speak, 
of  the  other  constituents  of  the  food — thus  aiding  their  digestion 
and  assimilation,  and  then  passing  off,  itself  undigested  and  un- 
changed ? 

It  is  obviously  necessary  for  the  elucidation  of  the  points  in- 
volved in  these  questions  to  determine,  as  far  as  chemistry 
enables  us  to  do  so,  not  only  the  amount  of  cellulose  consumed 
in  the  food,  but  also  the  quantity  voided  in  the  excrements. 
Hence,  although  a  large  portion  of  the  analyses  have  already 
been  made,  the  consideration  of  them  will  be  reserved  until  we 
enter  upon  the  general  subject  of  the  composition  of  the  manure. 
In  order,  however,  to  relieve  from  extraneous  matter  as  far  as 
possible  the  subsequent  report  on  the  composition  of  the  excre- 
ments of  fattening  animals,  which  will  of  itself  involve  the 
record  of  a  vast  amount  of  detail,  it  is  proposed  to  give,  on  the 
present  occasion,  the  results  of  the  experiments  referred  to  so  far 
only  as  they  relate  to  the  amount  of  food  consumed  and  of  increase 
yielded. 

With  a  view  to  the  special  objects  above  stated  it  was  neces- 
sary to  employ  foods  in  which  the  proportion  of  woody  fibre,  and 
of  die  other  non-nitrogenous  constituents,  would  be  pretty  constant, 
and  be  comparatively  easily  determined.  It  was  fiuther  desirable 
that,  in  some  cases  at  least,  the  animals  should  have  a  somewhat 
excessive  proportion  of  woody  fibre  in  their  food ;  that  in  others 
the  proportion  of  the  more  easily  digestible  non-nitrogenous  sab- 
stances  (starch,  fatty  matter,  &c.),  should  be  more  liberal ;  and 
that  the  amount  and  character  of  these  other  non-nitrogenous 
constituents  should  vary  in  the  different  experiments.  It  was 
hence  thought  undesirable,  at  any  rate  in  the  first  experimoits 
on  the  point,  to  employ  roots  or  other  succulent  food,  the  com- 
position of  which  would  not  only  be  more  subject  to  change 
during  the  course  of  the  experiment,  but  would  be  more  difiBcult 
and  uncertain  of  determination  in  a  large  bulk,  even  at  any  one 
given  time.  Various  so-called  "dry  foods"  only,  and  water, 
were  therefore  selected  ;  and  although,  in  some  cases,  these  were, 
as  such,  of  g^od  quality,  the  result  was,  as  might  be  expected, 
that  the  rate  of  increase  was  comparatively  small  in  the  absence 
of  a  certain  proportion  of  the  more  natural  succulent  food. 

A  number  of  3-year-old  Hampshire  Down  wether  sheep,  in 
very  poor  condition,  had  some  time  previously  been  purchased 
for  the  purposes  of  experiment.  From  these,  20  were  selected^ 
and  divided  into  4  lots  of  5  each,  in  such  manner  that,  as  far  as 
possible,  each  sheep  should  have  its  representative  in  weight  and 
other  characters  in  each  of  the  other  pens.  They  were  put  up 
on  rafters,  under  cover,  on  November  30,  1860. 

As  the  staple  of  the  food  throughout  the  experiments  was  to  be 
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meadow-hay  chaff,  all  4  pens  were  supplied  with  this  food  alone^ 
and  water  (each  ad  libitum)^  for  a  preliminary  period  of  8  weeks, 
namely,  up  to  January  25,  1861.  It  was  intended  that  from  this 
date  the  sheep  in  one  pen  should  have  hay-chaff  alone  ;  in  a 
second,  hay-chaff,  with  a  certain  amount  of  straw-chaff  to  increase 
the  proportion  of  woody  fibre  ;  in  the  third,  a  limited  quantity 
of  ground  barley,  with  hay-chaff  ad  libitum ;  and  in  the  fourth, 
hesides  hay-chaff  ad  libitum^  beans  containing  nitrogen  equal  to 
that  in  the  barley  of  pen  3,  and  the  deficiency  of  starch  in  the 
smaller  quantity  of  beans  compared  with  that  in  the  barley,  to  be 
made  up  by  oil,  in  the  proportion  of  1  part  of  oil  for  2J  parts  of 
starch,  this  being  (in  round  numbers)  theoretically  the  relation 
of  the  two  substances  in  respiratory  and  fat-forming  capacity. 

The  object  was  to  supply  in  one  of  the  dietaries  only  so  much 
digestible  matter  beyond  the  cellulose  or  woody-fibre  as  would 
JQst  keep  the  animals  from  losing  weight,  in  fact  to  provide  them 
with  mere  sustenance,  not  fattening  food.  It  was  found,  how- 
ever, that  even  this  condition  was  not  maintained  when  any  straw- 
chaff  was  mixed  with  the  hay.  Accordingly,  after  a  few  weeks' 
trial,  any  admixture  of  straw  was  abandoned ;  hay-chaff  alone 
was  adopted  as  the  standard  or  mere  sustenance  food,  and  the 
following  was  the  final  arrangement  of  the  experiments : — 

Pen  1.  Meadow-hay-chaff  alone,  ad  libitum. 

Pen  2.  1  lb.  of  ground  beans  per  head  per  day ;  meadow-hay- 
chaff  ad  libitum. 

Pen  3.  1  lb.  of  ground  barley  per  head  per  day  ;  meadow-hay- 
chaff  ad  libitum. 

Pen  4.  About  6^  ounces  of  ground  beans,  and  about  3^  ounces 
of  lioseed  oil,  per  head  per  day ;  meadow-hay-chaff  ad  libitum. 

All  the  sheep  had,  in  addition,  an  unlimited  supply  of  water 
always  within  their  reach,  of  which,  after  the  first  4  weeks  of  the 
experimental  period,  the  quantity  taken  was  determined. 

The  above  quantities  of  beans  and  linseed  oil  given  in  Pen  4, 
were  those  settled  at  the  commencement  by  calculation,  taking 
an  assumed  average  composition  for  barley  and  beans ;  but  the 
amounts  were  after  a  time  slightly  varied,  when  analyses  of  the 
foods  actually  employed  were  made,  and  then  again  when  fresh 
stocks  were  brought  into  use,  and  fresh  analyses  made  accord- 
ingly. 

The  experiments  were  continued  as  above  described  till  Sep- 
tember 6,  1861,  that  is,  for  a  period  of  40  weeks  from  the  time 
the  sheep  were  first  put  up,  and  of  32  weeks  from  the  time  they 
commenced  with  the  special  foods.  They  were  then  killed,  and 
the  weights  of  the  carcass  and  other  parts  determined. 

The  results  are  recorded  in  a  series  of  Tables,  as  follow — those 
given  in  Tables  I.  and  II.  relating  to  both  the  "  Preliminary " 
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Table  I. — ^V eights  an^ 


PreUmliuay  Period  (1860-61). 


Weights 
when 

patQpg 
Nov.  30. 


Qaln  (or  Lo»)  Ihs. 


In  4  Weeks 

to 

Dec.  28. 


In  4  Weeks 

to 

Jan.  25. 


Total 

In 

8  Weeks. 


Experimestii 


Welgfata, 

JaxL  25, 

1861. 


Gyji(a 


In  4  Weeks 

to 

Feb.  22. 


In  4  Weeks  In  4  Weeks 


to 
Mar.  22. 


to 
Apr.  19. 


lD4Wccta 

to 
May  11. 


Pen  ].— Food:*- 


lbs. 

Iba. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

1 

126 

-   5 

-   8 

-13 

113 

10 

1} 

} 

2 

119 

0 

3 

3 

122 

-  2 

2} 

1 

3 

126 

5 

0 

5 

131 

0 

10} 

n 

4 

112 

7 

0 

7 

119 

-  8 

4} 

2} 

5 

112 

1 

2 

3 

115 

-   1 

2 

5 

Total.. 

595 

8 

-   8 

5 

600 

-   1 

21 

llf 

Average 

119 

1-6 

—  0«6 

1 

120 

-  0-2 

4-2 

2-35 

lis. 

5i 
8 

10 

6} 
6 


35§ 


Pen  2. — Food  :*— Beans  in  limita 


1 

119 

0 

0 

O 

119 

-  6 

3 

H 

3 

2 

122 

-   1 

2 

1 

123 

-   3 

5 

5 

-2i 

3 

122 

-  2 

-    I 

-   3 

119 

-  6 

6} 

3 

6i 

4 

112 

-   4 

2 

-  2 

110 

-   1 

5 

Ti 

H 

5 

118 

-  5 

-   1 

-  6 

112 

-  5 

6} 

5 

5 
21 

Total.. 

593 

-12 

2 

-10 

583 

-21 

26 

2U 

Average 

118-6 

-  2-4 

0-4 

-   2 

116-6 

-  4«2 

• 

5-2 

5-7 

4'J 

Pen  3.- 

-Food  :•- 

—Barley  i 

1 

112 

-  3 

-  2 

-    5 

107 

1 

2 

H 

2 

119 

-    I 

-  2 

-  3 

116 

5 

9} 

n 

3 

133 

I 

-  2 

-   1 

1S2 

6 

5 

8 

4 

122 

-   1 

-   1 

-  2 

120 

1 

6 

m 

5 

110 

6 

-  2 

4 

114 

0 

6 

8 

Total.. 

596 

2 

-  9 

-  7 

589 

13 

-28} 

*2i       , 

Average 

119-2 

0-4 

-   1-8 

-   1-4 

117-8 

2-6 

5-7 

8-45  i 

3 

16} 
3'3| 


1 

119 

-  5 

2 

-  8 

116 

6 

8 

8} 

2 

124 

-   1 

5 

4 

128 

2 

3} 

6} 

3 

126 

2 

1 

3 

129 

2 

7 

8 

4 

122 

4 

4 

8 

130 

3 

5 

'i 

5 

100 

1 

-  2 

-   1 

99 

1 

7} 

H 

Total.. 

591 

1 

10 

11 

602 

14 

31 

33} 

Average 

118-2 

0-2 

2 

2-2 

120-4 

2-8 

6-2 

6-7 

Pen  4. — Food  :* — Beans  aud  Linseed  Oili 


4 

111 

2'S] 


•  The  above  descriptlonB  of  food  apply  only  to  the  ** Experimental  Period;"  during  the  "Preliminary  ^'jjj 
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Gaix,  &C.,  of  the  Shxep. 


ModCl8«l). 


L«)lba. 


h  4  Weeksi  In  2  Weeks 

k>  to 

Jnoe  14<.    I   June  28. 


In  4  Weeks 

to 

July  26. 


In  4  Weeks 

to 
Aug.  23. 


In  2  Weeks 

to 

Sept  6. 


Total 

in 

32  Weeks. 


Average 

per  Hcaid 

per  Week. 


Final 
weights, 
Sept.  6. 


Wool 

(shorn 

May  IT). 


Final 

Avci^ta 

ve\ih  wool 

added. 


MtMiow-bay-chaff  alone,  ad  libitum. 


ii6.oaa. 

Ita. 

Ihs. 

its. 

lbs. 

lbs.  OEB. 

Ihs.  ozs. 

lbs. 

lbs.  ou. 

lbs.  0Z8. 

13      8 

-  H 

-    4f 

-   6} 

-   3} 

6     8 

0     3} 

114 

5     8 

119   a 

1      4 

H 

1 

H 

-  2J 

U     4 

0     7 

131 

5     4 

136     4 

$   11 

-    3f 

-    I 

n 

1 

30     7 

0  15i 

1531 

7  11 

161     7 

5      4 

0 

-  2J 

^ 

4 

14  12 

0     7} 

127i 

6     4 

133  12 

S     6 

-    8* 

2 

-  oj 

H 

18     6 

0     9} 

128 

5     6 

133     6 

27      1 

—  13} 

-   5 

4i 

4 

84     5 

•  • 

654} 

30     1 

684     5 

S      6-6 

—    2-65 

-   I 

0-85 

0*8 

16  13-8 

0     8i 

130*9 

6     0-2 

136  14 

quntity  ; 

Meadonv 

-hay-chaff  ad  libitum. 

4  lO 

Si 

4 

-  0} 

4 

22  14 

^0  UJ 

137} 

4     6 

141   14 

7     3 

-   2* 

5 

3} 

-  0} 

17  11 

0     8i 

136 

4  11 

140  11 

,  5   14 

4* 

2 

3* 

3 

28  10 

0  14} 

141 

6  10 

147  10 

:  9  2 

-    0* 

-  3} 

5 

U 

31   10 

0  15} 

137 

4  10 

141   10 

.  7      O 

—    2 

21 

3 

u 

23     4 

0  llf 

129} 

5     8 

135     4 

133   13 

1} 

10 

14* 

9} 

124     1 

•  ■ 

681} 
136} 

25     13 

707     1 

.  6    ia-2 

0*35 

2 

2-9 

1-9 

24  13 

0  12} 

5     2'G 

141     7 

qiiantity  ; 

Meadow-hay-chaff  ad  libitum. 

■  4    13 

—   1 

0} 

7} 

-   2 

24     5 

0  12} 

125 

6     5 

131     S 

'!•>      O 

—   2 

2} 

3f 

1 

42     4 

1     5: 

152} 

5  12 

158     4 

7      4 

0} 

li 

4} 

-    li 

34    4 

1     1 

160} 

5  12 

166     4 

7      1 

-    li 

1 

5f 

0} 

32  13 

1     0 

148} 

4     5 

152  13 

,8   14 

—   9 

8 

5 

0 

30     6 

0  15} 

188 

6     6 

144     6 

^S     O 

—  12} 

13{ 

26} 

-  2 

164     0 

•  • 

724} 

28     8 

753     0 

7     9-6 

—    2-55 

2'75 

5-3 

-  0*4 

32  12-8 

1     0} 

144-9 

6  11-2 

150  10 

limited  quantity ;  Meadow-hay-chaff  ad  libitum. 


i    '    ® 

'          2                7} 

6 

li 

52  12 

1   10} 

163} 

5     4 

168  12 

7     6 

0}              7} 

3}   ^ 

3} 

34     6 

1     I* 

156 

6     6 

162     6 

12     0 

0} 

-   2 

2} 

2} 

30  12 

0  15} 

154 

5  12 

159  12- 

7  14 

—   3 

-  2} 

2 

-  0} 

23     6 

0  11} 

147 

6     6 

153     6 

1    6  13 

—   4 

2f 

6} 

2} 

30     5 

0  15} 

123} 

5  13 

129     5 

43     9 

-   4i 

13 

20} 

9 

171     9 

•  • 

744 

29     9 

773     9 

'    d  11-4 

—    0-9            2-6 



4-05 

1'8 

34     5 

1     li 

148*8 

5  14*6 

154  11 

i.  *>  dwep  bad  h^f-dMiT  aUme;  and  In  Pen  2  the  limited  food  (beans)  was  not  giTen  until  March  22,  that  is, 
tf  JKEzperlmcDtalFRlod. 
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and  the  ^^  Experimental "  periods,  and  those  in  Tables  III.  to 
IX.  inclusive,  to  the  "  Experimental "  period  only : — 

Table  I.  The  weights  of  each  sheep,  its  gain  (or  loss)  between 
each  weighing,  and  its  total  gain. 

Table  II.  The  quantities  of  food  consumed  (and  water  drank) 
in  each  pen,  between  each  period  of  weighing,  and  during  the 
total  experimental  period. 

Table  III.  The  average  amount  of  food  consumed  (and  water 
drank)  per  head  per  v^ek^  between  each  weighing,  and  over  the 
total  experimental  period. 

Table  IV.  The  average  amount  of  food  consumed  (and  water 
drank)  per  100  lbs,  live  weiffhi  per  voeeky  between  each  weighing, 
and  over  the  total  experimental  period. 

Table  V.  The  average  amount  of  food  consumed  (and  water 
drank)  per  100  lbs,  live  weight  per  week^  during  each  of  19  con- 
secutive weeks,  with  the  mean  temperature  and  range  of  tem- 
perature of  the  feeding-house,  at  different  times  of  the  day  for 
each  of  those  weeks. 

Table  VI.  The  amounts  of  food  consumed  (and  water  drank) 
to  produce  100  lbs.  increase  in  live-height^  between  each  weighing, 
and  over  the  total  experimental  period. 

Table  VII.  The  average  amount  of  increase  per  head  per  tceeh^ 
and  per  100  lbs,  live  weight  per  weeky  between  each  weighing,  and 
over  the  total  experimental  period. 

Table  VIII.  The  original  and  final  weights,  the  total  increase, 
the  wool,  and  the  weights  and  proportions  in  the  fasted  weight 
of  the  carcasses,  and  of  the  inside  loose  fat 

Table  IX.  is  a  summary  of  Tables  I.,  II.,  III.,  IV.,  VI., 
VII.,  and  VIII. 

The  Summary  Table  (IX.)  shows  at  one  view  the  average  re- 
sults over  the  whole  experimental  period  on  each  of  the  points  to 
which  the  other  tables  respectively  relate ;  and  it  is  to  it  that  we 
would  refer  the  reader  for  a  record  of  the  main  facts  of  the 
experiments ;  though,  in  the  few  remarks  we  shall  have  to  make 
upon  them,  we  shall  necessarily  be  guided  by  a  careful  conside- 
ration of  the  detail  as  given  in  die  other  tables. 

The  general  result  of  the  experiments  is,  as  might  be  expected, 
that  sheep  thus  fed  upon  dry  food  alone  (with  water)  increased 
very  little  compared  with  the  average  result  obtaincnl  with  a 
good  mixed  diet  of  dry  and  succulent  food. 

Table  I.,  giving  the  detail  of  the  weights  and  gain  or  loss  of 
each  sheep,  shows  that  most  of  them  lost  weight  more  or  less  at 
one  time  or  another  during  the  progress  of  the  experiment. 
Those  in  Pen  1,  on  hay-chaff  alone,  lost  the  most  freciuently,  and 
finally  gave  the  least  total  increase ;  but  as  the  object  in  their 
case  was  to  put  their  capability  of  digesting  cellulose  or  woody- 
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fibre  to  the  test,  a  better  rate  of  increase  would  have  been  objec- 
tionable, as  it  might  have  indicated  that  they  had  too  much  of 
the  more  easily  digested  non-nitrogenous  compounds  in  their 
food.  On  each  of  the  four  dietaries  there  is  a  general  disposi- 
tion to  show  a  loss  of  weight  during  the  latter  half  of  June ;  but 
during  the  previous  few  weeks,  immediately  succeeding  the 
shearing,  there  had  been  a  more  than  usual  increase  in  gross 
weight,  after  which  hot  weather  set  in  somewhat  suddenly. 

Tlie  final  result  was,  as  shown  in  detail  in  Table  YIL,  and  in 
summary  in  the  6th  and  7th  columns  of  Table  IX.,  that,  over  a 
period  of  half  a  year  or  more,  the  sheep  upon  hay-chaff  alone 
gave  an  average  increase  in  live-weight  of  little  more  than  ^  lb., 
and  those  upon  beans  and  hay,  barley  and  hay,  and  beans  linseed- 
oil  and  hay,  only  about  1  lb.  per  head  per  week.  Calculated 
upon  each  100  lbs.  live-weight  instead  of  per  head,  the  increase 
per  week  was  only  6|-  ozs.  upon  hay-chaff  alone,  and  only  a 
fraction  over  12  ozs.  upon  each  of  the  other  descriptions  of  food, 
notwithstanding  that  these  comprised,  besides  hay-chaff  acf  libitum j 
in  Pen  2,  1  lb.  of  beans,  in  Pen  3,  1  lb.  of  barley,  and  in  Pen  4, 
beans  and  linseed  oil  equivalent  to  1  lb.  of  barley,  per  head  per 
day. 

It  should  be  remarked  with  regard  to  the  above  rates  of  in- 
crease upon  100  lbs.  live-weight  per  week,  that  the  amount  with 
the  hay-chaff  alone  is  somewhat  less  than  one-fourth,  and  that  in 
each  of  the  other  pens,  with  corn,  &c.,  in  addition,  is  somewhat 
less  than  one-half  of  that  which  should  be  yielded  by  sheep  fed 
liberally,  under  cover,  and  having  a  fair  proportion  of  succulent 
food.  It  is  reckoned  that,  over  a  fattening  period  of  some 
months,  sheep  so  fed  should  give  from  1^  to  1^  lbs.  of  increase 
per  100  lbs.  live-weight  per  week. 

•Nor  are  the  results  any  ihore  satisfactory  when  considered  in 
connexion  with  the  amounts  of  food  consumed  by  a  given  weight 
of  animal  within  a  given  time,  or  required  to  produce  a  given 
amount  of  increase. 

The  third  column  of  the  Summary  Table  (IX.)  shows  that  the 
amount  of  food  consumed  per  100  lbs.  live- weight  per  week  was 
17  lbs.  13  ozs.  of  hay  alone,  19^  lbs.  of  hay  and  beans,  18|^  lbs.  of 
hay  and  barley,  and  16  lbs.  6  ozs.  of  hay,  beans,  and  linseed  oil. 
It  is  worthy  of  remark  that  the  above  amount  of  hay  alone  would 
contain  almost  exactly  the  quantity  of  dry  substance  that  is 
reckoned  to  be  consumed,  on  the  average,  when  sheep  are  fed  on 
a  good  mixed  diet  of  dry  and  succulent  food  ;  that  of  the  hay 
and  beans  about  1}  lb.,  and  that  of  the  hay  and  barley  about  f  lb. 
in  excess  of  such  amount ;  and  that  of  the  hay,  beans,  and  linseed 
oil — multiplying  the  oil  2^  times,  and  reckoning  it  as  starch — 
would  contain  very  nearly  the  same  amount  of  dry  substance  as 
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the  hay  and  barley.  It  would  appear,  therefore,  that  the  amount 
of  indigestible  matter  contained  in  the  food,  practically  set  a 
limit  to  the  quantity  taken  into  the  stomachs  of  the  animals. 

Consistently  with  the  last  supposition,  the  results  given  in  the 
4th  column  of  the  Summary  Table  (IX.)  show  that,  in  the  case 
of  the  hay-chaff  alone,  when  the  sheep  had  eaten  as  much  as  they 
were  able,  there  was  but  little  digestible  material  left  available 
for  increase  after  that  which  was  necessary  for  respiration  and 
the  other  current  functions  of  the  body  had  been  supplied. 
Thus,  it  required  4339^  lbs.  of  hay-chaff  to  produce  100  lbs. 
increase  in  live-weight — an  amount  which  would  contain  rather 
more  than  four  times  as  much  dry  substance  as  is  necessary  to 
produce  the  same  amount  of  increase  with  a  good  mixed  diet  of 
succulent  and  dry  food.  In  the  three  other  experiments,  in  all 
of  which  there  was  a  much  larger  proportion  of  digestible  and 
assimilable  matter,  there  was  only  about  half  as  much  dry  sub- 
stance of  food  required  to  produce  the  same  amount  of  increase. 
But,  even  in  their  case,  the  amount  was  more  than  twice  as  much 
as  is  required  with  a  good  mixture  containing  a  due  propor- 
tion of  succulent  food. 

The  facts  just  stated  show  how  important  it  is,  in  point  of 
economy,  to  supply  fattening  animals  with  food  from  which  they 
can  store  up  a  large  amount  of  increase  within  a  given  time. 
For,  the  great  expenditure  of  th^  constituents  of  the  food  is  in 
keeping  up  the  respiration  and  other  current  functions  of  life ; 
and  this,  so  to  speak,  unproductive  expenditure  will  bear  a  much 
larger  proportion  to  a  given  amount  of  saleable  increase  when 
the  latter  is  but  tardily  stored  up. 

Although,  as  has  been  stated,  the  amount  of  food  required  to 
produce  a  given  amount  of  increase  was  very  large,  even  where 
the  sheep  had  beans,  or  barley,  or  beans  and  linseed-oil,  in  addi- 
tion to  the  hay,  a  comparison  of  the  results  of  the  three  experi-^ 
ments  is  of  some  interest.  The  1  lb.  of  beans  per  head  per  day, 
in  Pen  2,  supplied  considerably  more  nitrogenous  substance  than 
the  1  lb.  of  barley  in  Pen  3 ;  yet  it  required  almost  identically 
the  same  amount  of  beans  as  of  barley — ^and  with  the  former 
about  100  lbs.  more  of  hay-chaff — to  yield  100  lbs.  increase  in 
live-weight ;  and  the  live-weight  of  the  sheep  fed  on  the  barley 
yielded  a  higher  proportion  of  carcass,  and  also  of  loose  inside 
fat.  In  fact,  the  mixture  of  barley  and  hay  was  more  fattening 
than  that  of  beans  and  hay. 

It  is  quite  consistent  with  the  results  of  numerous  former  feed- 
ing experiments,  that,  provided  the  supply  of  nitrogenous  con- 
stituents have  reached  a  sufficient  amount,  the  increase  of  the 
fattening  animal  should,  beyond  that  point,  be  more  dependent 
upon  the  supply  of  digestible  and  assimilable  7?{m-nitrogenous 


Experiments  on  the  Feeding  of  Sheep.  207 

compounds  than  upon  an  increased  amount  of  the  nitrogenous 
ones. 

The  comparison  between  the  results  of  Pen  3  and  Pen  4 — the 
former  with  barley,  and  the  latter  with  a  theoretically  equivalent 
mixture  of  beans  and  linseed-oil — is  of  especial  interest. 

If  we  suppose  the  amount  of  beans  and  oil  actually  adopted 
in  Pen  4  to  have  represented  exactly,  in  theoretical  equivalent, 
the  barley  of  Pen  3,  so  far  as  the  mere  supply  of  flesh-forming- 
and  respirable  and  fat-forming  material  is  concerned,  the  result 
would  show,  in  practice,  a  marked  superiority  where  a  certain 
portion  of  starch  was  substituted  by  its  calculated  equivalent  of 
oil — that  is,  2^  parts  of  starch  by  1  part  of  oil.  Thus,  the 
amount  of  barley  required  was  somewhat  more  than  theoreti- 
cally equivalent  to  the  amount  of  beans  and  oil  consumed  to 
produce  100  lbs.  increase  in  live-weight ;  and  there  were,  be- 
sides, about  50  lbs.  more  hay  consumed  with  the  barley  than 
with  the  beans  and  oil  to  yield  that  amount  of  increase.  Again, 
the  average  proportion  of  carcass  in  the  fasted  live-weight 
was  nearly  3  per  cent,  greater,  and  the  average  amount  of  inside 
loose  fat  nearly  1^  time  greater,  in  the  sheep  fed  upon  hay,  beans^ 
and  oil,  than  in  those  fed  upon  hay  and  barley. 

So  far  as  can  be  judged,  the  amounts  of  beans  and  oil  actually 
consumed  per  100  lbs.  live-weight  in  Pen  4  were  perhaps  slightly 
more  than  equivalent,  even  theoretically,  to  the  barley  taken  in 
Pen  3 ;  but  certainly  by  no  means  sufficiently  so  to  account  for 
the  marked  difference  in  the  result  There  are,  indeed,  sufficient 
reasons  for  concluding  that,  independently  of  mere  supply  of  con- 
stituents, the  conditions  of  their  concentration  and  digestibility, 
and  consequently  of  their  assimilability,  must  have  an  influence  in 
determining  the  relative  values  for  the  various  requirements  of  the 
body,  of  substances  which,  in  a  general,  or  more  purely  chemical 
sense,  may  still  be  jusdy  looked  upon  as  mutuadly  replaceable  ; 
and  although  starch  and  oil  are  undoubtedly,  within  certain  limits, 
mutually  replaceable  in  about  the  proportions  above  stated,  it  seems 
buF  reasonable  to  suppose  that  the  tax  upon  the  system  will  be  less 
in  the  appropriation  of  ready-formed  fat  than  of  starch  from  which 
it  may  be  formed — at  any  rate  for  fat-storing,  if  not  for  respiration 
also.  The  results  of  these  two  experiments,  so  far  as  they  go^  afford 
evidence  in  favour  of  the  view  that  such  is  in  reality  the  case. 
That  in  human  dietaries  there  is  an  advantage  in  having  a  por- 
tion of  the  non-nitrogenous  matter  supplied  in  the  form  of  fat 
(as  in  animal  food),  instead  of  nearly  the  whole  of  it  as  starch 
and  allied  substances  (as  in  bread,  sugar,  &c.),  cannot  be  doubted. 
In  fact,  one  great  object  attained  in  fattening  animals  for  the 
food  of  man  seems  to  be  to  get  crude  non-nitrogenous  vegetable 
products  ready  formed  into  fat  for  his  use. 
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Before  passing  from  a  consideration  of  the  results  given  in  the 
Summary  Table,  it  may  be  interesting  to  remark  that  the  propor- 
tion ^of  water  drank  to  the  food  consumed  was  the  greatest  in 
Pen  2,  with  the  hay  and  beans — that  is  to  say,  where  the  amount 
of  nitrogenous  substance  consumed  was  the  greatest,  lliis  is 
quite  consistent  with  the  observations  of  ourselves  and  others, 
iJiat,  under  otherwise  equal  circumstances,  the  larger  the  amount 
of, the  nitrogenous  constituents  in  the  food,  the  greater  will  be 
the  amount  of  urea  passed  off  in  the  urine,  and  that,  as  has  recently 
been  shown,  the  greater  the  elimination  of  urea,  the  greater  will 
be  the  demand  of  the  system  for  water.  Again,  there  was  a  larger 
proportion  of  water  drank  to  actual  food  consumed  in  Pen  4,  with 
the  beans,  oil,  and  hay,  than  in  Pen  3,  with  barley  and  hay ;  but 
it  is  worthy  of  remark,  that  when  the  amount  of  oil  is  multiplied 
by  2 '5,  and  so  reckoned  as  starch,  and  the  total  amount  of  food 
assumed  to  be  in  that  degree  greater  in  Pen  4,  the  proportion  of 
water  drank  to  food  consumed,  as  so  estimated,  is  very  nearly 
the  same  in  the  two  cases. 

Whilst  referring  to  the  subject  of  the  amount  of  water  drank, 
attention  may  be  directed  to  the  connexion  between  the  food  and 
water  taken,  and  the  temperature  and  its  changes,  as  indicated 
by  the  records  given  in  Table  V.,  which  relate  to  weekly  periods, 
commencing  April  13,  and  ending  August  23. 

The  result  indicated  is,  that  there  was  in  every  pen  a  general 
tendency  to  an  increased  consumption  of  food  in  proportion  to  a 
given  weight  of  the  animal  towards  the  middle  of  the  period, 
and  then  towards  the  conclusion  a  diminution,  which  was  the 
more  marked  the  better  the  food  and  the  greater  the  progress  of 
the  animals.  On  the  other  hand,  there  was  a  diminution  in  the 
proportion  of  water  taken  towards  the  middle,  and  then  a  slight 
increase  towards  the  end  of  the  period.  It  is  clear,  therefore, 
that  the  amount  of  water  taken  had  not  an  undeviating  relation 
to  the  amount  of  food. 

Nor  had  either  the  amount  of  food,  or  the  amount  of  water,  ^so 
direct  a  connexion  as  might  have  been  anticipated  with  mere 
lieight  of  temperature,  so  far  as  this  can  be  judged  of  by  the 
readings  of  a  non-registering  thermometer  at  the  fixed  hours 
specified.  They  appear  to  have  been  far  more  influenced  by 
•dianges,  as  indicated  by  the  range  of  temperature  at  the  respec- 
tive hours  during  each  weekly  period,  than  by  the  condition  of 
atmosphere  as  marked  by  the  average  actual  temperature  of  the 
periods. 

The  very  small  quantity  of  water  taken  in  every  pen  during 
the  week  from  May  17-24,  is  not  to  be  attributed  to  conditions 
of  atmosphere  alone,  for,  although  the  range  of  temperature  at 
the  specified  hours  of  the  day  (6  A.M.,  12  M.,  and  5  p.m.)  was 
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« 

unusually  great  during  that  period,  it  is  to  be  borne  in  mind  that 
it  was  on  May  17  that  the  sheep  lost  their  wool,  which  had 
become  very  oppressive,  and  hence  probably  the  large  amount  of 
water  taken  for  some  time  previously,  and  then  the  sudden  and 
very  great  decline.  There  was  also  a  notable  decline  in  the 
amount  of  food  consumed  in  each  of  the  four  pens  during  the  ' 
week  immediately  succeeding  the  shearing. 

Finally  in  regard  to  the  connexion  between  temperature  and 
the  amount  of  food  consumed,  it  should  be  observed  that  the 
records  given  in  Table  V.  only  relate  to  the  spring  and  summer, 
and  to  the  actual  temperature  at  three  selected  hours  of  the  day, 
so  that  they  do  not  by  any  means  so  satisfactorily  illustrate  the 
influence  of  the  conditions  of  atmosphere  upon  the  consumption 
of  food  as  they  would,  had  they  included  Ae  preceding  winter^ 
and  also  the  registry  of  the  maximum  and  minimum  tempera- 
tures, and  the  conditions  of  moisture.  Nor,  on  the  other  hand, 
is  the  whole  of  the  decline  of  consumption  towards  the  end  of 
the  period  to  be  set  down  to  the  increased  temperature  as  the 
season  advanced.  There  is,  as  a  rule,  a  diminution  in  the  amount 
of  food  eaten  in  proportion  to  the  weight  of  the  body  as  animals 
fatten,  so  that  a  portion  of  the  diminution  indicated  in  the  Table 
must  be  attributed  to  the  progressive  condition  of  the  animals 
as  to  maturity.  Consistently  with  this,  the  diminution  is  the 
least  where  the  sheep  had  hay  alone  and  scarcely  increased  at 
all,  and  it  is  the  greatest  where  the  tendency  to  fatten  was  also 
the  greatest. 

In  concluding  this  short  supplementary  report  of  experiments 
on  Sheep-feeding,  it  may  be  weU  to  state,  in  a  few  wprds,  the  scope 
and  main  bearings  of  the  series  of  Papers  to  which  it  belongs,, 
illustrative  of  the  relations  of  the  food  consumed  to  the  weight  o£~ 
the  animal,  and  to  the  increase  in  live-weight  produced,  under* 
difierent  circumstances. 

In  the  first  article  on  the  subject,  published  in  this  JoumaD 
now  nearly  thirteen  years  ago  (vol.  x.  part  i.),  the  chief  object 
was  to  show  the  comparative  feeding  values  of  different  descrip- 
tions of  food  ;  and  one  important  result  arrived  at  was,  that  when 
foods  contain  a  certain  proportion  of  nitrogenous  substance,  which 
is  generally  reached  in  the  ordinarily  adopted  food  mixtures,  the 
amounts  required,  both  by  a  given  weight  of  animal  within  a 
given  time,  and  to  produce  a  given  amount  of  increase  in  live-^ 
weight,  were  then  more  dependent  on  the  amount  of  the  digestible 
and  assimilable  non-nitrogenous  constituents  than  on  an  increased 
proportion  of  the  nitrogenous  ones. 

In  the  next  series  (vol.  xii,  part   ii.,  vol.  xiii.  part  i.,  and 
voL  xvi.  part  L)  it  was  sought  to  show  the  comparative  adapta* 
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bility  of  the  most  important  improved  breeds  of  sheep  to  the 
modem  system  of  early  and  rapid  fattening,  by  means  of  liberal 
feeding,  combined  with  shelter  from  inclement  weather.  The 
experiments  on  this  subject  being  made  with  large  numbers  of 
animals  also  provided  reliable  data  for  determining  the  average 
amounts  of  food,  and  of  its  most  important  constituents,  required 
by  a  given  weight  of  the  animal  within  a  given  time,  and  to  pro- 
duce a  given  amount  of  increase  in  live- weight,  under  the  system 
of  rapid  fattening  and  early  maturity. 

In  the  last  volume  of  this  Journal  (vol.  zxii.  part  i.),  it  iras 
shown  how  great  is  the  expenditure  of  food  to  produce  a  given 
amount  of  saleable  increase  when  the  animals  are  fed  beyond  a 
comparatively  moderate  degree  of  fatness. 

The  results  now  given  show,  on  the  other  hand,  that  there  may 
also  be  a  wasteful  expenditure  of  constituents  (by  the  respiration 
and  other  current  functions  of  the  body)  in  proportion  to  the 
amount  of  saleable  increase  obtained,  when  the  food  does  not 
contain  a  sufficient  proportion  of  easily  digestible  and  assimilable 
constituents,  or  when  diose  constituents  are  not  in  part  supplied 
to  the  animal  in  the  succulent  condition  of  its  natural  food. 

It  remains  to  show  from  the  results  of  the  experiments  now 
under  consideration,  whether  or  not  cellulose  or  woody-fibre, 
which  enters  so  largely  into  the  composition  of  many  of  our 
current  food-stuifs,  is  digestible  and  available  for  the  purposes  of 
the  animal  economy  ?  and  if  it  be  so,  in  what  proportions,  and 
whether  in  greater  or  less  degree  according  to  the  character  of  the 
constituents  associated  with  it  ?  But,  as  already  intimated,  as  the 
settlement  of  these  questions  requires  the  determination  of  the 
cellulose  not  only  in  the  food  consumed  but  in  the  excrements 
voided,  the  consideration  of  the  results  relating  to  them^-though 
illustrative  of  the  feeding  rather  than  the  manure  value  of  the 
foods — is  reserved  until  we  enter  into  the  general  question  of  the 
relation  of  the  composition  of  the  excrements  of  animals  to  that 
of  the  food  they  consume. 

liothamsted,  Januai-y^  1862. 


X.  —  On  the  best  mode  of  getting  in  the  Harvest  in  a  bad 
Season.  An  Essay  which  received  the  Prize  offered  by  the 
Leeds  Local  Committee  in  1861.     By  Edwin  Eddison. 

TuERE  are  few  subjects  more  important  to  the  farmer  than  the 
proper  harvesting  of  his  com.  My  earliest  experience  of  a  wet 
harvest  was  in  the  year  1816,  when  the  blackened  straw  of  the 
barley,  which  looked  like  smoked  stubble  in  the  month  of  March, 
made  a  lasting  and  painful  impression  on  my  recollection. 
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The  observations  which  I  then  made  as  a  boj  have  been 
serviceable  to  me  in  practice  on  a  farm  in  Yorkshire  of  500  acres. 
During  the  last  twelve  years  1  have  experienced  three  harvests 
in  which  I  had  not  a  drop  of  rain,  except  what  might,  unknown 
to  me,  have  fallen  in  the  night ;  bat  I  have  also  had  to  contend, 
like  the  rest  of  my  brethren,  with  wet  weather  in  the  other 
seasons. 

Any  suggestions  that  I  make  are  given,  not  from  theory,  but 
practice  and  my  own  observation.  My  directions  will  be  reduced 
to  the  following  heads,  on  each  of  which  I  propose  to  comment 
very  briefly,  with  this  preface  only — ^that  1  am  not  aware  that  I 
ever  had  a  stack  on  fire,  or  was  compelled  to  pull  one  to  pieces. 
I  do  not  pretend  to  teach  as  one  who  knows  more  than  others, 
because  I  feel  sure  that  thousands  of  farmers  could  teach  me 
more  than  I  know ;  but  we  all  know  and  regret  that  the  know- 
ledge of  the  most  experienced  is  very  apt  to  live  and  die  with 
them..  My  object,  then,  is  to  prompt  others  to  set  me  right 
where  I  am  wrong,  and  to  give  to  all  the  benefit  of  what  little  I 
know  myself. 

Directions : — 

1.  Reap  early. 

2.  Make  small  sheaves. 

3.  Use  single  bands. 

4.  Leave  the  sheaves   open   as   long   as  you   can   before 

binding. 

5.  Never  allow  the  sheaves  to  lie  all  night  on  the  ground. 

6.  Make  small  stooks. 

7.  Do  not  use  hoods. 

S.  Rather  let  com  be  ^^muck  in  the  stook  than  muck  in 

the  stack." 
9.  Carefully  watch  it. 
10.  When  dry,  quickly  cart  it 

1.  As  to  Time  of  Reaping, — Com  ripens  first  in  the  ear,  and 
next  in  the  straw,  whether  it  be  wheat,  barley,  rye^  or  oats.  I 
never  yet  met  with  any  one  who  could  give  me  a  positive  rule  to 
know  when  to  cut  com,  and  I  doubt  whether  there  is  any  such 
rule.  It  has  been  my  practice  to  take  six  ears  of  the  com 
picked  from  different  places,  and  cut  them  off  a  foot  long,  in- 
cluding the  ear,  and  strike  them  smartly  on  the  palm  of  the 
hand,  when,  if  the  grains  fall  off,  the  com  is  ripe  enough  to  be 
cut. 

Much  has  been  said  about  cutting  early,  and  I  decidedly 
think  it  is  better  to  cut  too  soon  than  too  late.  To  men  in  the 
south  this  early  cutting  may  not  be. so  important,  but  my  harvest 
rarely  begins  until  September.     On  the  28th  September,  1856, 
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I  had  neither  housed  nor  stacked  one  sheaf  of  barley,  and  very 
little  of  wheat  or  oats.  In  the  South  of  England  they  often  begin 
in  July.  Contrast  the  length  of  day  and  power  of  the  sun,  and 
it  needs  no  argument  to  show  how  important  it  is  for  us  to  be  as 
early  as  we  can.  On  Lammas-day  (the  1st  of  August)  the  sun 
rises  about  4h.  25m.  in  the  morning,  and  sets  about  7h.  4:5m.  at 
night  On  Michaelmas-day  (29th  of  September),  which  is  often 
the  middle  of  my  harvest,  the  sun  rises  about  six,  and  sets  about 
six;  the  days  are  rapidly  shortening,  the  dews  stronger,  the 
nights  longer,  and  the  sun  has  less  power  to  overcome  the  damp- 
ness :  so  that,  however  fine  the  weather,  we  rarely  can  begin  to 
house  or  stack  the  com  until  half-past  ten  or  eleven  o'clock  in 
the  morning,  and  must  usually  leave  work  at  six  or  seven  at 
night.  Contrast  this  with  Lammas-day,  when,  the  sun  being  in 
full  power  and  heavy  dews  exceptional,  you  can  often  cart  from 
six  or  seven  in  the  morning  to  eight  or  nine  at  night,  or  about 
double  the  time.  So  much  for  the  benefit  of  cutting  early.  But 
again  we  come  to  the  question  hoto  early,  and  I  fear  notlung  but 
local  experience  can  answer  this  question. 

With  wheat  and  oats,  if  the  straw  be  ripe  and  of  a  good 
healthy  ^*  straw  yellow  "  colour  two  or  three  inches  from  the  top^ 
and  if  the  ear  of  the  oat  feel  hard  to  the  hand,  and  the  ear  of  the 
wheat  feel  prickly  on  being  squeezed,  they  are  ready  to  cut. 
The  grains  should  not  yield  a  milky  fluid,  but  feel  firm  on  pres- 
sure between  the  finger  and  thumb,  and  the  straw  should  yield 
no  juice  on  being  twisted  or  crushed.  These  signs  will  be 
suflicient  if  the  crop  be  ripening  kindly;  under  other  circum- 
stances, when  yon  find  the  straw  ripe  at  the  ground  reap  imme- 
diately, the  crop  will  not  improve  by  standing. 

Barley  should  be  of  a  uniform  straw  or  yellow  colour  in  the 
grain  and  awns,  and  the  ear  should  be  bent  downwards  nearly 
double.  I  have  had  barley  out  seven  weeks,  the  straw  of  which 
was  freely  eaten  by  the  cattle  in  the  yards  in  winter ;  and  though 
there  was  much  clover  in  it,  and  the  stooks  were  several  times 
moved  from  one  site  to  another  to  dry  the  butt^^nds,  nevertheless 
the  sample  was  not  so  bad  in  colour  as  I  have  sometimes  seen  in 
barley  that  has  been  out  only  half  the  dme ;  but  I  was  particular 
in  having  it  dry  at  last*  It  is  very  bad  management,  after  all 
your  patience,  to  house  or  stack  the  com  when  at  all  damp. 
Never  do  that ;  its  long  weatherbeaten  endurance  fairly  entitles 
it  to  a  dry  lair  at  last 

2.  As  to  Small  Sheaves. — A  sheaf  of  9  inches'  diameter  has  the 
following  advantages.  It  gets  dry  rapidly,  whether  by  wind  or 
sun,  often  in  less  than  half  the  time  required  by  one  that  is  a 
foot  or  15  inches  in  diameter.  It  is  more  easily  ^^  set  up  "  when 
the  harvester,  at  the  close  of  his  day,  is  almost  worn-out  with 
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fatigue;  and  if  he  have  miscalculated  his  time,  and  darkness 
threatens  him,  a  light  sheaf,  easily  lifted  and  carried  by  his  wife 
or  child,  gets  properly  placed ;  if  its  circumference  were  some- 
thing like  3  or  4  feet,  as  we  sometimes  find  in  Lincolnshire 
and  Nottinghamshire,  it  might  be  left  on  the  ground  all  night, 
or  carelessly  set  up,  to  be  blown  down  by  the  breeze  before 
morning.  Again,  with  small  sheaves  such  as  I  have  named, 
you  have  the  further  advantage  that,  if  you  are  short  of  "  hands," 
either  from  the  Irish  labourer  having  returned  home  or  from  the 
amateur  harvester  having  finished  his  holiday,  with  these  small 
sheaves  a  woman,  or  even  a  boy  of  fourteen  years  old,  will  take 
the  fork,  and  "  pitch "  400  of  them — about  a  cart-load — in  ten 
minutes  without  difficulty. 

3.  As  to  using  Single  Bands  or  Bindings, — By  a  single  band  I 
mean  only  one  lengm  of  straw,  instead  of  the  ordinary  band  of 
two  lengths.  After  twelve  years'  experience  I  am  satisfied  that 
this  is  the  best  plan ;  it  almost  dispenses  with  the  band-maker, 
and  there  is  not  so  much  danger  of  sprouting  at  the  band  as 
when  there  are  two  knots  instead  of  one,  especially  if  the  single 
knot  be  properly  tied  and  put  inside  the  stook  instead  of  outside ; 
and  by  having  one  length  only,  you  are  always  certain  that  the 
sheaf  shall  not  be  too  large.  There  is  also  in  threshing  an 
advantage  in  having  single  bands :  you  have  one  knot  to  untie 
instead  of  two;  you  save  time,  and  often  save  the  threshing- 
machine  from  being  strained  in  bolting  these  knots. 

4.  Leave  the  Sheaves  open, — IRy  this  I  mean  that  when  the 
band  is  laid  on  the  ground,  and  so  much* of  the  com  placed 
thereon  as  will  make  a  sheaf,  it  should  be  left  untied,  so  as  to 
get  more  sun  and  wind  in  the  middle  of  the  day.  When  once 
the  sheaf  is  thoroughly  dry,  the  com  is  not  so  likely  to  sprout  as 
it  would  be  if  the  sheaf  were  bound  when  freely-cut  The 
power  of  the  sun  in  the  middle  of  the  day,  from  nine  to  three, 
playing  on  the  loose  straw,  will  often  save  two  clays  in  making  it 
ready  for  carting. 

5.  Never  allow  the  Sheaves  to  lie  on  the  Ground  all  Night. — 
Men,  in  their  eagerness  to  make  long  days,  will  sometimes  play 
the  trick  of  leaving  nearly  a  day*s  work  of  sheaves  on  the  gpround. 
Even  in  the  dryest  time  this  should  not  be  allowed ;  but  if  a 
pelting  rain  should  come  in  the  night,  a  sheaf  thus  left  is  often 
so  thoroughly  saturated  with  wet  that  it  will  take  two  or  three 
days  more  to  dry  than  sheaves  that  have  been  standing.  Besides, 
the  ears  of  corn  being  always  nearest  the  ground,  they,  and  the 
best  part  of  the  stems  of  straw,  are  often  bespattered  with  dirt 
and  sand,  the  com  is  very  dusty  in  the  threshing,  and  the  straw 
is  unpalatable  for  the  cattle. 

6.  Make  small  Stooks. — Some  persons  put  12   sheaves  in  a 
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stook,  others  10,  others  8 ;  I  prefer  10  because  I  find  in  practice 
they  stand  up  against  the  wind  better  than  8,  and  quite  as  well 
as  12.  I  am  aware  of  the  plan  adopted  in  many  places  of  putting 
4  sheaves  together  only.  Though  in  theory  I  like  the  4-sheaf 
stooky  in  practice  they  do  not  seem  to  answer  as  well  as  10,  but 
are  constantly  blown  down.  This  may  arise  from  the  labourer's 
want  of  practice,  for  I  am  told  that  in  Scotland,  Wales,  and  other 
places,  they  stand  well. 

7.  Never  use  Hoods  or  Caps, — The  hoods  or  caps  are  made  by 
turning  the  butt-end  upwards,  spreading  out  the  ears,  and  making 
a  sort  of  **  fantail,**  which  acts  as  a  roof.  There  is  a  great 
difference  of  opinion  on  this  point,  and  I  will  not  speak  positively 
about  it.  My  experience  is  against  the  hoods.  In  the  same  field 
I  have  tried  both  ways ;  and  the  un-hooded  stooks  having  shown 
the  least  sprouting,  it  struck  me  that  as  the  straw  in  the  hoods  is 
inverted,  thte  rain  may  not  run  off  them  so  easily  as  when  it 
trickles  down  the  straw  in  its  natural  position  for  growth ;  this 
may  possibly  cause  more  of  the  wet  to  lodge  in  the  straw,  and 
thus  saturate  the  ears  that  are  covered  so  as  to  make  them  sprout 
more  than  if  they  were  exposed. 

8.  It  is  "  better  to  have  muck  in  the  Stook  than  muck  in  the 
Stack.** — All  agree  in  this  adage,  but  the  weariness  and  anxiety 
of  a  wet  harvest,  with  the  gloomy  clouds  or  the  murky  atmos^ 
phere  of  October  and  November,  often  drive  the  farmer  to  impro- 
per haste.  Yet  the  greater  the  age  and  experience  of  the  farmer, 
the  more  you  will  find  that  he  has  come  to  the  conclusion,  that 
there  always  has  beAi  a  time  and  therefore  he  hopes  there  always 
will  be  one  for  gathering  in  the  crop ;  and  whilst  ihe  young  man  in 
anxiety  and  haste  rushes  too  soon  to  his  carting  in  the  ?iope  that 
all  will  be  right,  the  older  and  wiser  says  he  fears  it  is  not  dry 
and  waits  patiently,  as  bygone  years  of  wet  harvests  have  taught 
him  to  do.  Never  in  any  case  house  or  stack  your  com  until 
you  can  say  without  a  shadow  of  doubt  it  is  dry  and  ready.  To- 
learn  whedier  it  is  ready  put  your  hand  to  the  middle  of  the 
sheaf,  and  if  it  be  cold  or  damp  it  is  not  ready ;  if  it  feel  dry  and 
comfortable  it  is  ready.  When  it  is  ready  and  the  day  fine,  as 
soon  as  the  dew  is  ofl^  throw  or  rather  pull  down,  very  gently,, 
every  stook,  and  let  the  butt  end  be  put  to  windward.  If  it 
happen  that  you  can  expose  it  to  both  sun  and  wind  so  much  the 
better,  unless  the  wind  should  happen  to  be  as  furious  as  that 
which  in  September,  1860,  in  a  few  hours  damaged  my  com  to 
the  extent  of  at  least  240?. ;  in  such  a  case  put  the  ears  to  the 
wind.  I  name  this  because  a  wet  harvest  is  sometimes  a  windy 
harvest.  In  1860  every  stook  in  a  field  of  10  acres  was  blown 
down  ;  at  least  three*fourths  of  the  sheaves  were  carried  across, 
the  field,  and  5  cart-loads  were  actually  blown  over  a  4  feet 
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6  Inch  wall ;  many  sheaves  being  found  among  the  trees  of  a 
half-grown  plantation'.  Being  on  the  spot  and  seeing  the  havoc 
made  in  the  corn,  I  at  once  tried  the  experiment  whether  the 
sheaf  would  do  best  with  the  bottom  or  the  top  put  to  windward. 
When  the  butt-end  met  the  wind  the  sheaf  was  instantly  blown 
away  at  the  rate  of  3  to  5  miles  an  hour,  whilst  the  top  end  or 
ears  seemed  to  present  a  sort  of  inclined  plane  to  the  wind  and  to 
get  more  firmly  fixed  the  longer  it  stayed. 

9.  Carefully  toatch  the  Com. — It  is  often  said  that  a  farmer 
should  see  every  field  at  least  once  a  day,  but  in  a  wet  harvest 
he  should  see  every  cornfield  at  least  three  times  a  day.  To 
those  who  have  not  done  this  vigilantly,  it  is  almost  incredible 
how  quickly  in  the  months  of  October  and  November  two  or  ^ 
three  hours  of  a  drying  wind  will  put  thoroughly  ripe  com  into 
a  fit  state  for  leading;  but  whilst  watching  the  com,  do  not 
forget  to  consult  the  barometer  and  the  weather  tables, — not  that 
these  are  always  to  be  implicitly  trusted,  but  still  a  great  deal  is 
to  be  learned  from  both,  as  well  as  from  the  shepherd,  the  swallow, 
and  the  use  of  your  own  eyes  and  ears. 

As  a  wet  harvest  is  always  a  late  one  prepare  your  staddles  (or 
stathels  or  brandreths,  brandreys,  or  by  whatever  name  the  place 
for  the  stack  is  called)  in  the  field,  if  the  homestead  be  above 
half  a  mile  from  it  Most  people  think  a  brandreth  the  best 
plan  at  all  times,  and  it  seems  reasonable  that  it  should  be  so ; 
but  I  have  tried  the  following  plan  against  a  really  good  brandreth, 
and  I  confess  that  whether  as  regards  dryness  or  freedom  from 
vermin,  I  could  not  say  that  the  brandreth  deserved  any  pre- 
ference. Let  the  ground  of  course  be  perfectly  dry ;  cut  a  grip 
9  or  10  inches  deep  all  around  the  stack  bottom^  about  a  foot 
from  it,  and  take  care  that  at  the  lowest  point  you  have  a  clear 
opening  or  watercourse,  and  throw  the  cuttings  into  the  middle 
so  as  to  make  the  bottom  convex.  Then  put  a  layer  of  straw,  as 
mnch  as  would  be  a  very  good  bedding  for  a  tired  horse ;  upon 
that  build  your  stack,  and  if  you  have  not  tried  it,  you  will  be 
surprised  to  see  how  little  you  lose  from  damp  or  vermin.  I 
name  this  as  an  easy  method  of  being  ready  for  action.  I  should 
rather  build  on  the  bare  ground  so  prepared  even  without  straw, 
than  wait  a  quarter  of  an  hour,  if  my  com  were  ready  in  a  wet 
season.  As  an  expedient,  I  have  sometimes  used  layers  of  straw 
in  the  stack,  but  I  do  not  think  much  of  it ;  I  have  also  sometimes, 
with  good  effect,  placed  hurdles  in  the  middle  of  the  stack  to 
create  thorough  ventilation ;  but  neither  then  have  I  here  found 
much  advantage^  because  though  more  wind  gets  in  in  one  place, 
there  is  undue  pressure  in  another. 

I  have  also  tried  drying  com  in  a  room  into  which  hot  air  was 
forced  by  a  blowing  machine ;  and  on  a  small  scale  I  have  tried 
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the  drying  of  the  ears  cut  off  close  to  the  straw ;  but  I  have 
no  present  intention  of  repeating  the  experiment,  the  cost  being 
too  great  The  longer  I  live,  the  more  confidence  I  feel 
in  the  assurance  of  Providence  that  "seed  time  and  harvest*' 
shall  not  cease,  which  surely  should  teach  us  patience  and 
confidence. 

10.  As  to  Carting  or  carrying  the  Com  home  as  soon  as  it  is 
ready, — I  always  use  ope-horse  carts,  with  hecks  and  shelvings, 
carrying  from  13  to  18  cwt.  of  com  in  the  straw ;  I  use  no  cart 
ropes  to  tie  on  with,  and  rarely  lose  a  sheaf  off  the  carts.  Taking 
into  consideration  the  tying  and  untying,  occasional  loss  and 
breakage  of  ropes,  &c.,  I  consider  that  this  alone  saves  nearly  5 
minutes  in  every  load.  This  is  an  important  saving  in  unsettled 
weather,  especially  when  days  are  shortened.  I  have  often  found 
the  "  picker  "  (or  pitcher)  throw  up  400  sheaves  in  7 J  minutes, 
sometimes  in  5  minutes. 

I  have  here  given  my  own  experience,  but  I  have  also  read, 
where  I  could,  that  of  other  people.  Some  recommend  that  the 
stooks  should  be  made  of  8  sheaves  only,  that  is,  4  of  the  larg-est, 
two  against  two ;  the  two  smallest  at  the  ends,  so  that  they  prop 
the  stook  ;  and  the  two  longest  as  "  hooders  "  or  **  caps  "  opened 
well  and  drawn  close  to  each  other  over  the  other  six,  their  butt- 
ends  being  of  course  uppermost.  These  stooks,  they  say,  rarely 
blow  down.  The  caps  should  be  tied  together  by  twisting-  a 
piece,  say  half  a  handful,  of  the  butt-ends  of  the  sheaves  on  both 
sides.  This,  it  is  said,  will  sometimes,  if  well  done,  resist  rain 
for  a  month. 

In  Cornwall  they  have,  or  had  a  practice  of  making  what  they 
call  an  "  arrish-mow."  As  soon  as  the  wheat  is  bound,  if  the 
weather  is  doubtful,  they  make  a  circular  shock  of  15  or  20 
sheaves  standing  upright,  against  this  lay  a^sheaf  with  the  butt- 
end  nearly  flat  on  the  ground,  the  ears  bending  upwards  against 
the  shock.  Go  round  this  and  make  a  circle;  then  begin 
another  row  outside  in  the  same  manner,  keeping  the  knee 
on  the  last  sheaves  till  you  have  got  two  or  three  hundred. 
Take  care  to  give  the  ears  an  increased  elevation,  so  that  the 
whole  when  finished  shall  have  the  appearance  of  a  spire  being 
taper  from  bottom  to  top,  and  from  10  to  15  feet  high.  The 
upper  part  is  contracted  by  increasing  the  uprightness  of  the 
sheaves,  and  the  whole  is  covered  with  a  sheaf  of  reed  called  a 
cap,  which  is  held  on  by  a  straw  rope,  and  seems  to  resist  even 
long  continued  rain. 

I  think  the  "  reed  "  might  in  Yorkshire,  and  in  most  parts  of 
the  North  of  England,  and  in  all  Scotland,  find  a  substitute  in 
fern,  or  ling,  or  heather,  and  the  newly  invented  thatching- 
machine  might  perhaps  here  be  brought  to  our  aid. 
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Those  who  wish  to  read  more  on  the  subject  may  refer  to — 

Sinclair's  'Code  of  Agriculture,'  under  the  head  of  Harvest. 
•British  Hushandry,'  vol.  li.  p.  106. 
Stephens's  *  Book  of  the  Farm,'  Harvest,  &c. 

*  Communications  to  the  Board  of  Agriculture,'  vol.  iv.  p.  166. 
Johnson's  *  Farmer's  Almanac,'  vol.  1.,  &c. 

Morton's  *  Farmer's  Almanac,'  vol.  i.,  &c. 

Loudon's  *  Encyclopaedia  of  Agriculture,'  Wheat,  Harvesting,  &c. 

Young's  *  Annals  of  Agriculture,'  Index,  Harvest. 

*  Royal  Agricultural  Society's  Journal,'  vol.  i.,  pp.  16,  447  ;  vol.  vi.,  p.  13  ; 
oL  viii.,  p.  75 ;  vol.  ix.,  p.  601 ;  vol.  xiii.  p.  233  ;  vol.  xiv.  p.  305. 

Zeeds,  \st  June^  1861. 


XI. — On  Hajvestinff  Corn.    By  Peter  Love. 

Prize  Essay. 

This  being  one  of  the  most  important  works  on  the  farm,  has 
received  much  attention  in  every  land  and  every  climate ;  the 
variation  of  cHmate  having  had  more  to  do  in  deciding  the  course 
pursued  than  any  other  consideration.  If  we  commence  our  sur- 
vey with  the  northern  and  western  parts  of  the  United  Kingdom, 
where  the  greatest  difficulties  have  to  be  encountered  in  conse- 

Juence  of  the  wet  and  changeable  seasons  there  prevalent,  we 
nd  the  wary  Scotchman  and  the  impetuous  Irish  under  the 
same  atmospheric  influences  adopting  the  same  modes  of  saving 
their  corn. 

In  the  rainy  districts  of  the  West  of  Scotland  the  plan  of 
"  rickling,"  or  hand  field-stacking,  obtains,  partly  in  consequence 
of  the  prevailing  custom  of  returning  to  tillage  after  the  land 
has  for  three  or  four  years  been  laid  down  to  pasture.  Here 
the  first  com  crop,  which  is  oats,  has  generally  a  large  quantity 
of  grass  amongst  it,  to  save  which  in  good  condition  is  of 
much  importance ;  they  take  care,  therefore,  to  cut  low,  either 
by  scythe  or  hook,  while  dry,  and  to  bind  the  sheaves  with 
the  bands  rather  near  the  ears ;  these  in  fine  weather  are  set 
up  singly  for  a  day  or  two;  then  they  are  collected  and 
built  into  small  round  stacks,  rather  less  in  diameter  at  bottom 
than  two  lengths  of  the  sheaves,  and  gradually  tapering  till 
finished  at  the  top  with  one  sheaf  tied  close  to  the  ■,  butt,  and  put 
on  with  the  ears  down  so  as  to  thatch  all  the  ears  of  those  below. 
The  builder  stands  en  the  ground  at  first  and  finishes  with  a 
short  ladder.  If  the  weather  is  wet  and  precarious,  the  com  is 
^rickled  "  close  up  to  the  hook,  scythe,  or  machines ;  the  use  of 
the  sickle  is  almost  unknown.  Wet  never  penetrates  these  little 
stacks,  because  the  sheaves  lie  elevated  at  the  centre  at  an  angle 
which  becomes  higher  and  higher,  until  the  last  sheaf  placed 
vertically  makes  a  cap  for  the  whole.     These  "  rickles  "  contain 
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from  100  to  150  sheaves,  and  cost  about  2d,  per  hundred  sheaves, 
or  from  1  j.  to  2s,  per  acre  for  building.  When  the  crop  is  stacked, 
before  it  has  stood  in  the  sheaf  long  enough  to  harden  the  gn^ain, 
a  triangle  is  always  formed  of  three  poles  about  12  feet  long, 
fastened  together  at  the  top.  This  is  raised  on  the  stands  with 
the  bottom  ends  about  three  feet  apart ;  or,  if  stands  or  staddles 
are  not  in  use,  then  a  stone  or  brushwood  bottom  is  formed,  with 
an  opening  leading  to  the  triangle  so  as  to  admit  free  circulation 
of  air ;  on  this  bottom  the  crop  is  built  around  the  triangle  in 
stacks  of  from  three  to  five  yards  in  diameter,  according  to  the 
condition  of  the  com,  and  thus  the  grain  is  preserved  from 
heating  and  the  straw  jfrom  damage.  In  the  western  and  midland 
counties  of  Ireland  a  similar  system  prevails,  with  this  difference, 
— that  there  the  crops  are  all  reaped  and  tied  into  very  small 
sheaves,  and  that  in  building  the  neld-stack,  the  builder  kneels 
on  the  stack,  which  is  objectionable,  because  the  sheaves  get  packed 
too  close,  and  the  wind  and  air  cannot  permeate  the  stack  freely. 
About  thirty  years  ago,  John  Love,  Esq.,  of  Oakfield,  in 
the  county  Kildare,  invented  a  plan  of  making  round  shocks, 
with  twelve  sheaves  and  four  small  head  sheaves,  which,  while 
they  resisted  the  rain,  permitted  the  wind  to  act  on  the  whole 
mass ;  this  costs  about  dirce  halfpence  per  hundred  sheaves.  The 
damage  done  by  these  shocks  standing  too  long  in  one  place  upon 
grass-layers  in  wet  seasons,  induced  the  author  to  invent  a  simple 
contrivance,  at  the  cost  of  12^.  6</.,  which  enabled  two  men  to  move 
these  shocks  bodily,  at  &d,  per  hundred  shocks  of  16  sheaves  each« 
This  contrivance  consisted  of  two  bars  oi  ash,  three  inches  in  depth 
by  1^  inches  thick,  and  seven  and  a  half  feet  long,  rounded 
at  the  ends  for  the  hand  to  hold  by  ;  two  threeKjuarter-inch  round 
rods  of  iron,  four  and  a  half  feet  long,  are  fastened  into  the  flat  . 
side  of  one  of  these  ash  bars,  at  about  a  foot  from  each  end ;  cor- 
responding holes  being  made  in  the  other  bar  to  receive  the  two 
rods  so  that  the  bars  can  be  drawn  close  together  or  slid  apart 
at  the  will  of  the  carriers.     From  the  inside  of  the  said  ash  bars 

;roject  four  iron  teeth,  three  inches  long,  set  fifteen  inches  apart, 
'he  carriers  set  these  bars  wide  enough  apart  for  them  to  pass> 
over  the  shock,  and  lower  them  to  within  two-thirds  of  the 
bottom;  they  then  press  the  bars  together,  and  the  teeth  enter 
into  the  shock,  which  is  thus  tightly  grasped  and  lifted  bodily  on 
to  fresh  ground.  With  this  simple  contrivance  two  active  men 
can,  with  a  good  crop,  move  shocks  at  Qd,  .per  hundred.  When 
the  shocks  are  few  and  far  between  it  will  cost  more. 

As  we  travel  from  the  North  of  England  southwards,  or  in  Scot- 
land from  the  west,  eastwards,  we  find  that  these  extra  precautions 
die  away,  until  even  the  practice  of  putting  head^sheaves  on  the 
shocks  gradually  disappears,  and  the  grain  and  straw  are  alike 
left  to  the  mercy  of  the  climate,  which  of  course  seldom  does 
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much  damage,  or  the  intelligence  of  the  farmer  would  prompt 
him  to  adopt  the  same  means  as  others  to  prevent  the  loss.  Still 
there  are  occasional  seasons,  such  as  those  of  1841,  1845,  and 
1860t  in  which  the  plan  of  making  shocks  well  capped  and  secure 
would  have  saved  a  vast  deal  of  bolli  grain  and  straw,  which  aa 
it  was  were  bleached  and  damaged.  With  the  present  rage  for 
cutting  com  green,  capping  is  found  to  retard  the  hardening  of  the 
grain,  and  may  be  dispensec|  with,  if  the  sheaves,  placed  with 
the  knots  of  the  bands  turned  inwards,  are  made  to  straddle 
properly,  the  ears  being  well  pressed  home  together,  and  each, 
pair  of  sheaves  in  the  shock  so  adjusted  that  they  can  stand  alone 
unpropped,  even  if  some  of  the  other  sheaves  be  removed. 

Before  entering  into  the  expense  of  the  various  operations  of 
which  this  Essay  must  treat,  it  will  be  desirable  to  calculate  the 
amiual  expense  of  keeping  a  farm-horse.  The  keep  may  be 
thus  estimated : — 

For  32  winter  weeks —  £.  «.  d. 

32  bushels  of  oats,  at  3« 4  16  0 

32  bushels  of  beanSy  at  55 8    0  0 

66  cwt.  of  carrots,  at  1« 2  16  0 

Wheat-chaflf  gratis. 

For  20  samnier,  &c.,  weeks— 

20  bushels  of  beans,  at  5s. .500 

5  tons  of  green  rye,  tares,  Italian  r}'e,  or  clover,  equi- 
valent to  one  ton  of  hay,  at        3    0  0 

Total  for  food 23  12    O 

Blacksmith's  bill,  shoeing  and  mending  traces, 

&c 128.  Gd. 

Harness-maker's,  oiling,  &c 7s.  6c2. 

Interest   and  tear  and  wear  of  harness,  10  per 

cent,  upon  3Z.  10s 7b,  Od, 

17    0 

Insurance  of  life,  with  tear  and  wear  on  35Z.,  the  value  of 
horse,  at  10  per  cent 3  10    0 

28    0    0 
Tear,  wear,  and  interest  on  machines,  &o.,  for  preparing 
food,  10  per  cent,  upon  1{.  10s 3    0 

£28  12  0 

Further,  as  to  the  rate  to  be  charged  for  the  use  of  a  horse^ 

this  ought  to  vary  with  the  demand  for  his  service  at  different 

seasons.     There  are  not  more  than  250  working  days  in  the 

year  in  all.     Of  these — 

£.  s.  d. 

60  days  for  harvesting  and  seeds,  charged  at  ds.,  will  make    9  0  0 

90  for  manure  carting,  root-harvesting,  &c.,  at  2«.  6cf.    ..11  5  0 

100  days  at  slack  time,  charged  at  Is.  8(2 8  6  8 

£28  11    8 
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— a   sum  which  agrees  with  our  estimate  of  the  total  cost  of 
keeping  a  horse. 

I  shall  now  proceed  to  the  consideration  of  my  subject  in 
reference  to  the  various  methods  of  harvesting  practised  in 
England,  viz.:  reaping  high,  reaping  low,  bagging,  mowings, 
machine-mowing,  and  machine-reaping ;  in  all  of  which  I  have 
had  nearly  thirty  years'  experience  and  close  observation.  For 
above  twenty  years  I  have  been  in  the  habit  of  taking  the  xium* 
ber  of  sheaves,  of  a  given  size,  as  the  fairest  and  best  test  of  the 
economy  of  those  different  systems,  in  all  their  bearings,  as  to 
cutting,  carting,  stacking,  thatching,  and  threshing. 

1  find  that  a  full  crop  of  wheat  gives  about  the  following 
number  of  sheaves  per  acre  (of  from  8  to  10  inches  diameter)  : — 
when  reaped  high,  160 ;  bagged,  180 ;  mown,  200 ;  machine- 
reaped,  170 ;  machine-mown,  180,^<?r  ectch  foot  in  length  of  straw. 
Oats  give  about  a  fifth  more;  and  barley,  when  free  from 
seeds,  a  third  more,  but  with  a  layer  often  double. 

We  may  take  as  our  standard  a  crop  of  wheat,  one  of  about  40 
bushels  per  acre,  the  straw  of  which  will  be  about  5  feet  long  ; 
this,  if  reaped  18  inches  high  will  give  560  sheaves  ;  which  at 
the  price  of  Is,  9d.  per  hundred,  will  cost  9*.  lid.  per  acre  for 
reaping.  The  same  reaped  low,  at  6  inches,  gives  720  sheaves  ; 
and  at  the  same  rate,  costs  12s.  Id.  per  acre. 

Bagging  should  be  done  so  as  to  leave  a  stubble  3  inches 
high,  and  will  in  the  aforesaid  crop  produce  855  sheaves,  which, 
at  1*.  2d.  per  hundred  cost,  9^.  lljd.  per  acre.  Mowing  is 
done  at  about  the  same  height  as  bagging,  at  the  price  of 
lOJrf.  per  hundred  sheaves ;  producing  950  sheaves,  and  there- 
fore costing  8*.  3fd.  per  acre. 

By  machine-reaping  I  mean  the  work  of  such  reaping-ma- 
chines as  by  manual  or  mechanical  power  deliver  the  crop  in 
parcels  large  enough  for  sheaves ;  such  are  Hussey's,  McCor- 
mick's.  Dray's,  and  others  made  on  the  same  model  by  other 
makers.  Among  these  Dray's  standi  foremost,  which,  ivith 
fair  management,  will  cut  an  average  of  8  acres  a  day,  or  120 
acres  in  15  days,  which  will  represent  the  average  quantity  cut 
in  a  season.  The  tear  and  wear  of  the  implement  must  be 
distributed  over  that  number  of  acres.  If  this  be  estimated  at 
20  per  cent,  on  30/.  (the  average  cost  of  the  reaper,  including 
carriage  and  extras,)  the  charge  for  the  use  of  the  implement 
amounts  to  Is.  per  acre  on  these  120  acres.  Three  horses  iV-ill 
also  be  required,  at  Ss.  apiece  per  day ;  likewise  two  good 
labourers  at  4s.  each  including  beer,  who  take  it  in  turns  to 
drive  and  to  deliver  the  crop.  These  together  cost  17^.  for 
the  8  acres,  or  say  2*.  per  acre,  which  with  I*,  for  wear,  &c., 
of  machine,  gives  3;.  as  the  whole  cost  of  machine-cutting  and 
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laying  in  parcels  ready  for  tying  into  sheaves.  Our  standard 
crop  when  thus  harvested  will  produce  about  810  sheaves,  which 
for  tying  and  shocking  will  cost  4^.  per  hundred,  or  3«.  per 
acre  ;  making,  with  35.  for  cutting,  a  total  cost  of  65.  per  acre. 

Bell's,  Burgess  and  Key's,  Lord  Kinnaird's,  Smith  of  Dean- 
ston,  and  Crosskill's,  are  all  swathe-delivery  or  mowing-machines, 
which  ought  to  take  a  wide  cut,  or  the  swathe  will  be  so  thin 
that  the  cost  of  gathering  runs  away  with  much  of  the  saving 
effected  in  cutting.* 

The  differences  to  be  found  in  the  reports  of  various  persons 
who  have  used  these  machines,  have  arisen  chiefly  from  the 
different  management  of  their  respective  driveiTs,  upon  which 
both  the  increase  in  bulk  of  the  straw  cut,  and  in  the  cost  of 
gathering  and  tying  has  depended.  Having  used  these  machines 
more  or  less  during  the  past  nine  years,  I  will  now  give  an  estimate 
of  their  expenses  for  a  swathe  of  about  five  feet  in  width.  These 
machines,  with  extras  and  carriage,  will  cost  about  50/. ;  if  we 
allow  10/.  (or  20  per  cent  on  the  prime  cost)  for  wear  and  tear 
and  for  repairs,  and  assume  that  150  acres  is  the  extent  which 
each  will  cut  in  an  average  season, — then  10/.  distributed  over  150 
acres  will  give  Is.  id.  per  acre  as  the  charge  for  the  use  of  the 
implement ;  to  this  must  be  added  the  cost  of  men  and  horses. 
Now  4  horses  at  3^.  per  day  as  before,  and  one  man  at  4s. 
including  beer,  making  together  I65.,  will  cut  10  acres  a  day,  so 
that  the  charge  per  acre  for  men  and  horses  will  come  to  Is.  7cf., 
and  the  entire  cost  of  cutting  to  2^.  lid.  The  number  of  sheaves 
on  our  standard  crop  will  be  about  850,  which  for  gathering, 
tying,  and  shocking,  at  Id.  per  hundred,  cost  about  5^.  per  acre, 
with  about  3s.  for  cutting ;  about  Ss.  per  acre  in  all.  For  upwards 
of  twenty  years  I  have  paid  for  cutting  and  carting  my  crops  at 
per  hundred  sheaves,  finding  this  the  best  criterion  to .  go  by,  as 
the  immense  difference  in  the  bulk  of  straw  produced  by  dif- 
ference of  soils,  as  well  as  by  high  or  low  farming,  renders  any 
other  standard  defective. 

Coming  next  to  the  carting,  I  have  always  had  this  done  at  a 

*  From  my  experience  in  this  description  of  machine,  which  began  in  1834, 
I  hsYe  come  to  the  conclusion  that  the  power  is  principally  absorbed  in  driving 
the  machinery  and  diyiding  the  com  to  be  cut  from  that  left  standing,  so  that 
little  extra  force  would  be  required  for  taking  a  foot  or  two  more  in  width ;  I  have, 
tiierefbre,  urged  on  the  makers  the  expediency  of  increasing  the  width,  especially 
in  the  machines  which  are  propelled,  which,  if  made  with  an  eight  feet  wide  cut, 
voold  giye  plenty  of  room  for  three  horses  working  abreast  As  we  increase  the 
width  of  swathe,  we  at  the  same  time  reduce  the  disfance  to  be  trayelled  by  the 
hones  in  cutting,  and  the  workmen  in  gatherbg  and  tyinff  up ;  with  a  four  feet 
width  of  cut  the  horses  must  travel  2  ^  miles  per  acre,  and  the  binders  the  same ; 
while  with  an  eight  foot  width  of  cut  the  distance  is  onlv  IX  mile,  or  half  the 
distance,  which  will  lower  the  expense  of  gathering  and  bindmg  by  at  least  Id. 
per  100  sheaves. 
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halfpennj  per  hundred  sheaves  for  each  hand  they  past  ihrough 
until  finally  laid  on  the  stack ;  this  provides  for  pitching,  loading, 
unloading,  handing  to  stacker,  and  stacking,  besides  a  man 
\vho  sees  that  the  stack  is  going  up  all  right,  and  gets  on  the 
platform  to  repitch  when  the  stack  gets  too  high  for  the  man  on 
cart  or  waggon  to  reach  the  top  ;  this  gives  id.  a  hundred  sheaves 
as  the  expense  of  manual  labour  in  carting  and  stackii^ ;  the 
cost  of  horses  and  drivers  depends  on  the  distance  of  the  stack 
from  the  field.  A  horse  will  go  and  return  a  quarter  of  a  mile 
in  ten  minutes  (at  the  rate  of  three  miles  an  hour);  and  two 
loaders  and  two  pitchers  will  load  240  sheaves  in  the  same  time ; 
therefore  for  every  quarter  of  a  mile  between  the  field  and  stack, 
an  extra  horse,  cart,  and  boy  will  be  required ;  of  course  inter- 
mediate distances  must  be  met,  either  by  more  horses  going  more 
slowly,  or  fewer  going  faster.  Inasmuch  as  expedition  (when  the 
crop  is  fit)  is  of  the  utmost  importance,  and  three  horses  and 
carts  6r  waggons  are  the  smallest  number  that  can  insure  the 
harvest-men  against  loss  of  time, — ^the  minimum  cost  for  horse- 
labour  with  the  drivers  will  be  about  two-pence  per  hundred 
dheaves,  and  for  every  additional  quarter  of  a  mile  in  distance 
two-thirds  of  a  penny. 

A  considerable  saving  of  cartage  will  obviously  be  effected  if 
for  the  central  farm-steading,  which  may  be  called  the  Scotch 
plan,  there  be  substituted  that  of  having  several  field  bams. 
This  system  has  been  introduced  into  England,  together  with 
the  moveable  steam-threshing  machines,  which  have  in  many  parts 
quite  superseded  the  old  method,  because  they  can  thresh  the  com 
in  less  time  than  was  once  required  to  put  it  into  the  bam. 

Economy  in*  thatching  is  another  point  for  consideration. 
This  item  of  expenditure  becomes  more  costly  as  the  bulk  of  the 
straw  is  ijicreased  by  the  use  of  other  implements  than  the  sickle, 
as  the  size  of  the  stacks  is  diminished,  as  the  slope  of  the  top  or 
roof  is  increased,  and  as  the  stacks  are  allowed  to  increajse  in  size 
as  they  go  upwards,  which  shape  also  involves  an  increase  of 
labour,  because  a  greater  portion  of  the  sheaves  have  then  to  be 
thrown  up  above  the  level  of  the  carts. 

The  stacks,  therefore,  should  be  made  of  as  large  a  size  as  cir- 
cumstances will  permit,  and  this  size  will  be  ruled  by  the  number 
of  sheaves  which  can  be  threshed  iq  a  day,  which  will  commonly 
be  8000,  or  the  produce  of  about  10  acres,  yielding  40  quarters 
of  wheat ;  at  all  events  the  size  of  the  stacks  should  be  so  regu- 
lated that  one,  two,*  three,  or  more,  should « constitute  a  day's 
thrashing.* 

*  Where  small  stacks  are  thought  ^esirabte,  they  shdold  be.  so  placed  in  pairs 
that  the  two  may  be  threshed  without  moving  the  machine  and  Engine,  and  thus 
sacrificing  nearly  an  hour  of  work. — P.  H.  F. 
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I  have  been  in  the  habit  of  building  my  stacks  on  staddles 
30  feet  long  and  12  feet  wide,  the  ends  being  circular.  Com- 
mencin«r  in  the  middle,  the  first  outside  sheaves  are  allowed  to 
jffoject  6  inches  over  the  frame,  and  the  next  two  courses  overlap 
to  the  same  extent,  which  brings  the  width  to  15  feet ;  the  walls 
or  sides  are  then  carried  up  so  nearly  vertical  that  when  12  feet 
high  the  width  has  only  increased  by  18  inches ;  the  head  or  roof 
is  then  put  on  at  an  angle  of  45  degrees,  which  settles  down  to 
about  40  degrees :  these  stacks  hold  about  8000  sheaves,  reaped 
low.  They  require  nine  square  of  thatching,  costing  1^.  per 
square,  which  comes  to  \\d,  per  hundred  sheaves.  If  the  crop  has 
been  bagged,  the  cost  of  thatching  is  about  1^. ;  if  mown,  If^. ; 
if  high-reaped,  ld.\  if  machine-reaped,  \\d.\  if  machine-mown, 
l^ef.  per  hundred  sheaves.  The  thrashing  I  have  found  to  cost  per 
hundred  sheaves  an  average  of  lOif.  for  high-reaped  sheaves, 
Is,  for  low-reaped,  Is,  2d.  bagged.  Is.  3d.  mown,  1^.  Id,  machine- 
reaped,  and  1^.  2d.  machine-mown. 

1  have  put  together  these  various  costs  in  the  following  table : — 


Operations. 


Catting  and ) 
•hocking    .  5 

Cbning  aad> 
iUcfcing     .  5 

lltttdjing    . 

Threshing    . 

Total  cost  per) 
■tre .    .    .J 

OvtUng  and  \ 
Ctfting  6tub-  V 

**'*  •   «     •  / 

I^NS  in  valoe  ) 
of  iCraw      .  5 


Say 


d. 

21 


1 

10 


40 


High 
Bmplag 

MO 
Sheaves. 


Per  acre. 
£.  s.  d. 

0    9  11 
0    1 


9k 

0    6f 

4    6 


h 


Low 
Baaplag 

720 
SiMavea. 


Per  acre. 
A   X.  t.    d. 

21   0  12    T 

0    2    41 

0    0    9k 
12~i0    1    24 


0  16    84   asijl    2  Hi 

0    3    9 
0    9    4 


I    t    9 


H 


I 


00 


d. 

14 


1* 

14 


Per  acre. 
£.  I.    It. 

0  10    9 
0    2  10 


3Si 


1  2  Hi  .. 


Bagging 
Low 
850 

Sbeayee. 


1    Of] 
9  11 


1    3    9f 


1     3    9» 


It 


Mowliig 

Low 

97S 
sheaves. 


d. 
lOi 


l« 

15 


301 


Per  acre. 
£.   «.   d. 

0    8    6 

0    8    3 

0    16 
0  12  1 


16    2 


It 


d. 

9 


4 

t 
13 


1|0 


.271 


I    6    2| 


Machine  u  « 
Reaping  &; 

810    Us 

Sheaves.!pj 


Per  acre. 
£.   «.  A 

0    6    0 


0    2    91 


0  lOi 

0    8    7 


0  18    2 


0  18    2 


d. 

11 


u 

14 


30i 


Machine 
Mowing 

850 
Sheaves. 


Per  acre 
£.  t.   d 

0    7  10 

0    2  10 

0    1    Of 
0    9  11 


1     1    7t 


1    7    1\ 


On  all  these  systems,  except  that  of  high-reaping,  autumn  cul- 
tivation can  be  carried  on  even  between  the  shocks,  if  these  are 
carefully  set  up  in  straight  rows.  It  may  be  satisfactorily  shown 
that  the  saving  eflFected  by  high-reaping  is  more  than  coun- 
terbalanced by  the  cost  of  harvesting  the  stubble  and  by  the 
deterioration  of  the  straw.  To  prove  this  point  I  carefully 
removed  the  straw  off  four  square  yards  of  ground  and  set  it  up 
even  at  the  bottom,  when  I  found  that  the  top  foot  gave  at  the  rate 
of  6  cwt.  per  acre,  the  second  6  cwt,  the  third  7  cwt,  the  fourth 
8  cwt,  the  fifth  9  cwt.,  and  the  sixdi  10  cwt  per  acre  in  round 
numbers  on  a  full  crop.     As  the  standard  crop  taken  for  our  cal- 
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culations  is  5  feet  high,  the  quantity  of  straw  deteriorated  will  be 
15  inches,  which,  at  9  cwt.  per  foot,  gives  11  cwt. ;  this,  as 
straw,  is  worth  at  least  Is,  per  cwt«  for  manure  and  2d.  for  litter, 
or  14cf.  in  all.  On  the  other  hand,  as  stubble,  its  value  for 
mauiure  is  diminished  by  one-half,  or  6^.  per  cwt.,  whilst  for 
litter  it  is  totally  unfit,  being  always  cold  and  damp  when  so 
applied.  This  deterioration,  therefore,  on  11  cwt  amounts  to 
7*.  4rf,  per  acre,  to  which,  if  we  add  3a  9rf.  for  the  expense  of 
cutting,  gathering,  and  carting  home  the  stubble,  we  have  Ws.  Id. 
as  our  ezpense^and  loss  to  be  added  to  16s.  Sd,y  the  cost  at  harvest* 
time,  or  I'Z.  75.  9d.  in  all ;  which  shows  that  high-reaping  is  the 
most  wasteful  and  expensive  of  all  the  methods  in  use,  the  reap- 
ing-machine being  more  economical  by  about  50  per  cent,  whilst 
low-reaping  and  bagging  are  9  per  cent  more  expensive  than 
machine-mowing ;  hand-mowing  being  more  expensive  than  any 
except  high-reaping. 

As  dispatch  is  of  the  utmost  importance  in  harvest,  the  reaping- 
machine  and  mowing-machines  that  take  a  wide  cut  must  rapidly 
come  into  use.  The  custom  of  mowing  barley  and  oats,  and 
carting  them  loose,  is  most  slovenly,  and,  as  far  as  oats  are 
concerned,  very  wasteful,  besides  being  at  all  times  injurious 
to  the  fodder.  Barley,  however,  is  thought  by  many  to  malt 
better  when  got  loose  after  turning,  because  every  grain  will  thus 
receive  the  same  exposure  to  the  weather,  and  consequently  sprout 
alike;  but  as  the  land  gets  better  cultivated  and  heavy  crops 
become  the  rule,  farmers  will  be  weary  of  the  everlasting  job  of 
carrying  heavy  crops  loose,  and  be  induced  to  tie  up  more  and 
more  every  year,  even  if  the  barley  has  been  previously  left  in 
the  swathe  till  properly  weathered. 

An  opinion  is  generally  prevalent  that  a  great  difference  in 
the  quality  of  the  straw  is  effected  by  climate,  and  to  a  small 
extent  this  is  the  case ;  but  far  greater  differences  arise  from  the 
condition  of  the  soil  as  to  manurial  matter  for  the  nourishment 
of  the  crop,  and  from  careful  harvesting,  by  which  the  scorching 
heat  of  the  sun  and  bleaching  effect  of  wet  are  avoided.  The 
truth  of  this  may  be  inferred  from  the  small  value  put  upon 
straw  as  fodder  in  those  districts,  where  the  slovenly  system 
of  mowing  and  carting  barley  and  oats  as  loose  corn  obtains. 
It  is  to  be  hoped  that  the  high  price  of  mutton  and  beef  may 
cause  these  farmers  to  see  the  vast  value  of  well-saved  straw 
as  the  most  economical  means  of  supplying  those  fibrous  ele« 
ments  of  food  which  are  indispensable  for  ruminating  animals. 
It  must  be  admitted  that  in  a  fine  harvest  barley  and  oats  are 
more  quickly  though  more  expensively  saved  when  loose,  because 
if  the  crop  is  tied  up  and  shocked  it  will  require  three  times  as 
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much  fielding  before  it  is  fit  for  the  stack  and  safe  from  risk  of 
heating. 

But  as  the  object  of  cultivation  is  to  aid  nature  to  produce  the 
greatest  possible  supply  of  bread  and  meat  for  man,  it  is  surely 
unwise  to  sacrifice  by  mismanagement  any  of  the  elements  that 
go  towards  forming  this  supply ;  and  it  therefore  must  be  right 
to  cut  down  the  crop  dry,  tie  it  up  dry,  and  shock  it  up  securely, 
that  it  may  remain  internally  dry,  however  wet  the  season  may 
be,  until  it  be  fit,  or  until  the  fine  weather  comes,  that  is  always 
given  in  due  season  for  securing  the  crops  of  the  farm.  We  all 
know  that  the  best  hay  is  made  in  dry,  sunless  weather,  which 
shows  that  the  sun  deteriorates  its  quality ;  we  also  know  that 
every  shower  extracts  from  it  some  of  its  flavour  and  nourish- 
ment ;  yet  how  often  do  we  manage  our  straw  or  grain  crops  as 
if  there  was  no  value  in  straw  worthy  of  our  consideration  1  After 
travelling  through  all  Great  Britain  and  Ireland,  as  well  as  the 
greater  part  of  the  continent  of  Europe,  I  have  come  to  the  con- 
clusion that  if  there  is  any  unfailing  criterion  of  a  backward  state  of 
agriculture,  it  is  the  quantity  of  land  mown  for  hay  to  be  con- 
sumed on  the  farm.  All  enlightened  men  know  that  the  value 
of  well-got  hay  for  fodder  is  not  more  than  three  times  that  of 
well-saved  straw.  For  instance,  if  we  value  hay  at  60s,  per  ton 
and.  straw  at  20^.,  and  put  one  beast  to  winter  on  the  hay  and 
another  on  the  straw,  with  40«.  worth  of  oilcake  or  meal,  there 
is  little  doubt  which  will  do  the  best,  and  produce  the  most  and 
best  manure. 

For  the  convenience  of  autumn  cultivation,  all  crops  should 
be  cut  low  and  shocked  up  in  straight  parallel  rows,  pretty  wide 
apart,  so  as  to  allow  cultivation  to  proceed,  even  though  the 
weather  should  retard  the  carting  of  the  crop.  It  is  well  known 
that  bagged,  mown,  and  machine-cut  corn  does  not  bind  so 
closely  in  the  sheaf  as  when  reaped,  therefore  the  wind  and  air 
more  rapidly  extract  the  moisture  out  of  the  grain  and  straw  of 
the  former  than  the  latter;  also  that  wet  does  not  so  readily 
penetrate  the  former  as  the  latter ;  consequently  all  those  crops 
that  are  bagged,  mown,  or  machine-cut  are  sooner  fit  for  carting 
than  reaped  ones. 

The  best  situation  for  stacks  is  an  exposed  one,  open  to  both 
sun  and  air ;  and  they  should  not  be  set  too  close  together,  that 
wind  and  sun  may  the  more  freely  operate  upon  them  ;  also  that 
in  case  of  a  fire  it  may  not  spread  firom  one  to  the  other ;  also 
that  the  engine  and  thresher  may  be  set  down  on  the  lee  side 
while  thrashing  out  the  grain.  The  best  position  for  stacks  is 
by  the  side  of  a  good  hard  road,  and  if  they  are  long  stacks  or 
reeks,  the  ends  ought  to  stand  north  and  south,  that  the  sun  may 
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shine  equally  on  both  sides.  We  do  not  believe  that  the  system 
of  setting  stacks  in  the  fields  where  they  grow  is  the  most  econo- 
mical ;  they  should  be  placed  on  the  most  convenient  spot  as  near 
the  homestead  as  three  carts,  when  carrying  the  crop,  can  deliver 
lliem ;  on  the  threshing  day  the  cavings,  chafi^  and  grain  will 
then  be  within  a  moderate  distance  for  carting  to  the  straw-bam 
and  granary,  and  the  straw  must  be  stacked  till  wanted,  when  it 
may  be  carted  home  by  teams  when  returning  from  fieldwork. 

The  working  of  the  portable  engine  and  threshing  machine  has 
shown  how  inexpedient  it  is  to  waste  a  fine  day  fit  for  threshing- 
out  of  doors  in  carting  crops  into  the  barn,  to  be  there  threshed  ; 
in  fact,  bams  to  hold  crops  in  the  straw  are  no  longer  required, 
and  they  should  be  converted  into  places  for  preparing  food  for 
cattle,  or  stalls  for  feeding,  with  a  good  plaster-floored  granary- 
above.  When  new  buildings  are  erected,  all  that  is  required  as 
stowage  for  com  is  a  granary,  which  should  be  erected  over  a 
good  cart  and  implement  shed.  Instead  of  bams,  what  is  now 
most  required  are  places  for  cutting  chafl^  pulping  roots,  grinding- 
com,  and  breaking  oilcake;  in  fact,  a  food-factory,  where  the 
straw,  roots,  &c.,  can  be  manipulated  into  food  containing  all  the 
elements  found  in  the  richest  feeding  pasture,  which  developed 
both  fat  and  flesh  with  economy  and  despatch:  thus  we  may 
produce  a  harvest  of  beef  and  mutton  equal  to  the  requirement 
of  our  fast-increasing  population. 

NorihampUm, 


XII. — On  the  Ecommy  of  Carting.    By  Peter  Love, 

Northampton. 

In  the  preceding  Es^ay  on  Harvesting  Corn,  mention  wa» 
incidentally  made  of  the  great  saving  in  the  labour  of  carting- 
that  might  be  effected  by  the  introduction  of  field-bams  and 
yards.  This  subject  appears  to  deserve  a  separate  notice,  which 
will  necessarily  bring  also  under  our  consideration  the  great 
practical  drawback  which  arises  from  the  irregular  shape  of 
many  of  our  farms. 

In  order  to  calculate  this  waste  of  labour,  a  particular  case 
must  be  taken,  under  a  certain  rotation.  Let  us  take  that  of  an 
arable  farm  of  good  strong  loam,  worth  from  405.  to  50^.  per 
acre,  cultivated  on  a  six-course  rotation,  and  suppose  its  area  to 
be  a  square  mile,  or  640  acres,  which  will  give  105  acres  for 
each  shift,  with  10  over  for  roads,  yards,  and  waste. 

K  there  be  on  such  a  farm  one  central  homestead,  the  mean 
distance  for  carting  will  be  half-a-mile  ;  if  four  field-bams  were 


On  the  Economy  of  Carting, 


227 


mfastitated  for  this,  that  distance  would  then  be  rednced  to  a 
quarter  of  a  mile.* 

The  substitution  of  four  field-barns  and  yards,  even  under  the 
most  favourable  circumstances,  would  therefore  diminish  the 
cartage  by  one-half..  Let  us  further  consider  how  important  an 
item  in  the  annual  expenditure  that  of  cartage  may  be  in  such  a 
case  as  that  before-  us;  The  rotation  on  such  a  farm  may  be 
stated  as  follows  c-^* 


Ist  year,  turnips  and  swedes. 

2nd   „    barley. 

3rd    „    clover  and  grasses. 


4th  year,  wheat. 

5th    „     half  roots,  half  pulse. 

6th    .,     wheat. 


n 


We  shall,  therefore,  have  3^  shifts,  or  867^  acres,  in  grain  and 
pulse  crops,  producing  straw  for  litter  and  manure;  and  1^ 
shifts,  or  157^  acres,  in  roots. 

The  amount  of  produce  to  be  carted  on  such  a  farm  may  be 
thus  estimated : — Of  the  turnips  and  swedes  grown  in  the  first 
year,  5  tons  per  acre  may  be  drawn.  Again,  of  the  52  acres  of 
land  in  roots  in  the  fifth  year,  we  may  assume  that  20  acres  are 
in  mangold  and  32^  in  swedes.  This  land  will  have  been  highly 
manured,  so  that  we  may  reckon  on  all  the  mangold  and  10  tons 
per  acre  of  the  swedes  being  drawn  and  carted.  Setting  the 
mangold-crop  at  30  tons  per  acre  and  the  swedes  at  20  tons,t  the 
total  amount  of  roots  to  be  carted  will  therefore  be : — 

Tom. 

105  acres  of  turnips,  at  5  tons  per  acre      525 

20      „       mangold,  at  30. tons.  „    .       600 

32}     „       swe&s,  at.lO  tons    .  „ 325 

1450 


0^ 


X 


B 


*  This  statement  may  be  illustrated  in  the  A 
following  manner: — Soj^pose  A  BCD  to  be 
the  area  of  a  square  mile,  subdiyided  into  4 
squares  or  shifts  of  equal  size :  then  if  H  be 
the  ceDtral  homestall,  the  point  of  mean  dis- 
tance in  each  of  the  shifts  will  be  as  at 
2|,  3^,  a^,  2i^,  and  if  roads  at  right  angles 
diTide  the  shifts,  we  may  assume  that  x  is 
reached  from  H  by  goinff  on  the  road  to  P, 
and  thenee  OTer  the  land  to  s,  and  the  dis- 
tance H  P  +  P  a;  =  2  H  P  =  i  B  C  =  i  a  mUe. 
If,  howeyer,  4  field-bams  were  erected  at 
''i  ^,  &c.,  the  new  point  of  mean  distance 
would  be  as  at  y,  and  that  distance  (x  q-^-q  y)  ,  - 
would  =  HP,  or  i  of  a  mile.  ^  C 

t  On  an  average  often  years  I  grew  36  tons  10  cwts.  of  mangold  per  acre:  and 
2.3  tons  per  acre  of  swedes  on  an  average  of  thirteen  years ;  the  swedes  being 
early  sown  and  the  land  cultivated  nine  inches  deep ;  but  for  a  general  stittoment 
the  quantities  as  given  above  are  high  enough. — P.  L. 

Q  2 
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The  produce  of  straw  from  the  gprain-crop  may  be  estimated  as 
follows : — 

TODI. 

210  acres  of  wheat,  at  1  ton  15  cwt.  per  acre    ..      ..      ..     365 

105      „       barley,  at  1  ton  10  cwt.       „         157 

52      „       pulse,  at  1  ton  10  cwt.        „        78 

In  all 602 

For  the  profitable  consumption  of  roots  we  shall  require  an 
admixture  of  1^  bushels  of  straw-chaff  with  each  bushel  of  roots ; 
or  at  least  1  ton  of  straw  to  8  tons  of  roots,  supposing,  as  in  our 
case,  that  but  little  hay  is  made  or  consumed.  From  180  to  200 
tons,  therefore,  of  this  produce  of  straw  and  stover  will  be 
required  for  food ;  and  about  400  to  420  tons  will  remain  for 
litter,  which  will  be  converted  into  about  1500  tons  of  manure. 

It  has  been  shown  in  the  Essay  on  Harvesting  Com  that 
harvest-cartage  costs  two-thirds  of  \d.  per  quarter  of  a  mile  per 
100  sheaves;  and  on  such  land  as  this,  tnere  will  be,  on  an 
average,  850  sheaves  per  acre  over  367 J  acres  of  com  and  pulse 
crops ;  therefore  the  extra  harvest-carting  will,  in  our  case,  cost 
8/.  15s. 

The  carting  of  manure  and  roots  in  the  autumn  and  winter 
season,  when  roads  are  bad  and  days  are  short,  is  a  much  more 
tedious  and  expensive  process,  and  cannot  be  set  at  less  than 
I5.  per  mile,  or  3^.  for  a  quarter  of  a  mile.  At  this  rate,  the 
extra  carting  for  a  quarter  of  a  mile  would  cost — 

£»   8,    d. 

For  1450  tons  of  roots      18    2    6 

„    1500  tons  of  manure 18  15    6 

Or  together     36  18    0 

which,  with  the  extra  harvest-carting,  8/.  15^.,  comes  to  45/.  13^.  : 
or,  if  account  be  further  taken  of  the  saving  made  in  carting 
green  stover  and  hay,  the  total  saving  may  be  fairly  reckoned 
at  50/.  a  year. 

The  author  has  here  called  attention  to  the  extra  cost  of 
carting  from  distant  buildings  under  the  most  favourable  circum- 
stances which  can  be  imagined.  Practically,  the  admixture  of 
grass-land  with  the  arable  (the  former  being  generally  laid  near 
to  the  homestead),  the  irregularity  in  the  shape  of  the  farms, 
defects  both  in  the  number  and  direction  of  me  roads,  besides 
the  annexation  of  outlying  fields  and  holdings,  tend  greatly  to 
increase  the  average  distance  of  carting,  as  well  as  the  extra  dis- 
tance which  might  be  saved  by  the  erection  of  field-bams.  It 
may  be  well  then  further  to  direct  attention  to  the  very  great  waste 
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of  power  and  sacrifice  of  convenience  which  has  arisen  on  many 
estates  from  the  random  manner  in  which  the  land  has  become 
gpraclually  aggregated  into  irregular  holdings. 

The  size  of  £sirms  has  generally  been  on  the  increase,  and  the 
tenants,  anxious  to  get  a  little  more  land,  have  been  glad  to  secure' 
whatever  chanced  to  fall  vacant,  wherever  it  might  be  situated ; 
and  such  makeshifts  have  been  indolently  perpetuated. 

Meanwhile  such  a  farm  as  we  have  been  considering  will  have 
undergone  a  g^eat  transition.      Of  such  strong  land  no  small 
portion  was  probably  once  in  pasture ;  and  it  mattered  little  if 
the  cows  had  a  rather  longer  walk,  or  a  few  tons  of  hay  longer 
carriage  from  the'  field ;  for  the  manure-cart  never  visited  the 
pasture,  and  the  sheep  fed  on  it  by  day  lightly  carried  off  their 
teething  to  the  night-fold  on  the  arable;  bare  fallows  were  in 
vogue,  root-growing  little  practised  and  less  understood  ;  so  that 
an  estimate  for  carting  1450  tons  of  roots  on  600  acres  would 
have  been  appalling  I     From  the  same  change  in  management, 
since  the  amount  of  manure  made  depends  on  the  roots  consumed 
as  well  as  on  the  straw  grown,  tRe  increase  of  manure  to  be  carted 
must  also  have  been  considerable.     Nevertheless,  although  the 
importance  of  having  a  compact  fiirm  very  much  increases  as 
agriculture  advances,  there  is  often  an  opposing  vis  inertitBy  which 
is  too  gpreat  to  be  overcome  by  the  average  desire  for  improvement. 
The  person  most  directly  interested  in  such  a  readjustment  is 
the  occupier  of  the  land,  on  whom  the  burden  directly  falls ;  so 
that  unless  the  agent  or  landlord  be  unusually  energetic  and  far- 
sighted,  they  will  not  urge  a  point  which  will  entail  on  them 
trouble,  debate,  and  possibly  ill-feeling;  yet,  unless  they  take 
the  initiative,  the  question  cannot  b3  mooted,  and  unless  they 
urge   it  vigorously,  it  will    not  be  satisfactorily  solved.      The 
tenant,  however  in  the  abstract  he  may  admit  that  the  fields 
might  lie  better  and  be  readjusted  with  advantage,  will  still  be 
apprehensive  of  inconvenience,  and  suspicious  of  loss  from  any 
proposed  exchange  of  land ;  his  plan  of  cropping  will  be  some- 
what deranged,  and  never  will  the  virtues  of  the  departed  be 
more  highly  estimated  and  extolled,  than  those  of  the  fields  which 
he  is  expected  to  cede  to  his  neighbour.     If,  then,  any  proprietor 
be  prompted  to  review  the  map  of  his  estate,  with  a  view  to 
removing  the  most  glaring  instances  of  inconvenient  allotment  of 
his  fields,  he  should  buckle  himself  up  for  the  task  with  some 
strength  of  purpose.      Even  in   recently  enclosed  parishes,  al- 
though the  benefits  derived  from  re-allotment  were  very  great, 
still  the  redistribution  of  the  land  was  often  very  imperfectly 
conducted,  either  from  the  obstinacy  of  owners  and  the  dread  of 
legal  difficulties,  or  because  agricultural  interests  were  but  im- 
perfectly appreciated  and  attended  to  when  this  great  step  in 
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advance  was  made.  Local  attachments,  which  had  then  to  be 
respected,  may  now  perhaps  have  ceased;  and,  as  education 
has  advanced,  a  power  has  been  gained  of  foreseeing  and  esti« 
mating  the  benefits  to  be  derived  from  a  proposed  change,  whicli 
is,  generally,  entirely  wanting  in  uneducated  or  ill-educated  meiu 
An  interesting  account  will  be  found  in  the  Journal  of  the 
Bavarian  Agricultural  Society  for  February,  1860,  of  the  manner 
in  which  reallotments  and  enclosures  are  conducted  in  that 
country.  Nowhere  does  the  work  seem  to  be  more  needed  ; 
for  in  the  first  revision  spoken  of^  the  prime  mover  of  the  work 
had  400  plots  of  ground  scattered  here  and  there,  to  form  an 
estate  of  1600  "  Tagwerke,"  and  these  were  exchanged  for  seven 
fields.  But  nowhere  does  the  kindly,  genial  temperament  of  the 
nation  appear  to  greater  advantage  ;  for  by  the  aid  of  a  govern- 
ment district-engineer,  the  matter  is  amicably  arranged,  in  spite 
of  attempts  at  overreaching,  without  legal  proceedings,  and  a 
cross  is  erected  and  consecrated  to  commemorate  the  auspicious 
event  The  force  of  public  opinion  is  probably  brought  to  bear 
on  impracticable  opponents,  for  dne  Hagel  is  denounced  as  such  ; 
and,  at  the  same  time,  proprietors  who  show  liberality  and  public 
spirit  are  suitably  mentioned :  but  happy  is  that  society  in  which 
such  influences  are  sufficiently  telling  to  prevail  over  the  general 
selfishness  which  among  ourselves  is  mostly  tolerated,  if  not 
recognised  as  natural,  and,  in  some  sort,  right. 

In  England,  although  the  work  of  enclosing  is  almost  complete, 
there  are  still  many  estates  on  which  in  no  other  way  could  so  great 
improvements  be  made  at  a  moderate  outlay  of  money,  time,  and 
thought,  as  by  a  judicious  readjustment  of  the  different  holding's. 
It  is  a  work,  however,  that  will  try  the  temper,  discretion,  and 
practical  knowledge  of  the  agent  If  he  work  by  the  map  only, 
or  if  he  be  too  impatient  and  dictatorial  to  listen  to  suggestions, 
or  too  ignorant  of  practical  details  to  appreciate  the  tenant's 
explanations ;  or  again,  if  he  be  not  firm  enough  to  carry  throug'h 
a  well-investigated  measure  in  the  face  of  some  opposition  ;  he 
had  better  remain  quiet,  and— ^ — draw  his  salary.  If  he  does  his 
work  well,  his  best  reward  will  be,  when  the  sturdy,  honest,  illi* 
terate  man,  who  put  up  his  back  most  resolutely  against  these 
changed,  in  a  few  years  admits  handsomely  and  publicly  the 
great  good  which  they  have  done. — P.  H.  F. 
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XIII. — Destructive  Insects  and  the  Immense  Utility  of  Birds. 
Extracts  from  a  Pamphlet  dedicated  to  Agricultural  Societies 
and  Schools.  By  Frederic  be  Tschudi,  President  of  the  Agri- 
cultural Society  of  Canton  St.  Gall,  Switzerland.  Translated 
from  the  Second  French  Edition,  hy  Henrt  L.  B.  Ibbetson. 

That  we  may  the  better  understand  the  importance  of  birds  to 
mankind,  let  us  examine  the  lives  and  habits  of  these  little 
creatures,  and  the  position  assigned  to  them  in  the  marvellous 
economy  of  Nature.  A  simple  view  of  their  organisation  and 
mode  of  life  will  at  once  show  us  that  the  orders  of  birds  whose 
daily  and  principal  food  is  drawn  chiefly,  if  not  entirely,  from 
the  animal  world,  are  those  which  exist  both  in  the  greatest 
numbers  and  the  greatest  variety.  In  Germany  and  Switzerland 
150  different  species  are  known,  some  sedentary,  others  more  or 
less  nomadic.  The  most  numerous  order  of  all  is  that  of  the 
Iniectivora,  which  includes  the  warbler  (^Sylvia  orphcea\  the 
yellow  wren  {Sylvia  trochilus)^  the  stone-chat  {Saxicola  rubicola), 
the  lark  {Alattda),  the  Alpine  warbler  {Accentor  Alpintis) ,  the 
white  wagtail  {Motasilla)^  the  fieldlark  {Anthus  arboreus)^  the 
great  titmouse  {Parus  major\  the  spotted  flycatcher  {Muscicapia 
gns6la)y  the  throstle  {Turdus  musicus\  the  great  cinerous  shnke 
(Lanius  excvibitor\ — the  order  numbering  altogether  more  than 
oO  species.  Few  of  these  eat  vegetable  food,  by  far  the  larger 
nmnber  living  exclusively  on  animals.  The  next  most  numerous 
order — ^that  of  the  Palmipedes — of  which  there  are  about  40 
species  (some  of  which  are  rarely  seen  in  these  countries),  also 
lives  for  the  most  part  on  animal  food.  Swans  do  not  disdain  it ; 
geese  are  the  only  members  of  the  order  which  steadily  refrise  it. 
The  Grallse,  which  form  a  group  of  about  30  species,  are  almost 
entirely  dependent  on  animal  food.  Birds  of  prey — Rapaces — 
numbering  as  many  species  as  the  preceding  oider,  of  course 
feed  exclusively  on  animals ;  whilst  of  the  family  of  the  Gal- 
lins,  in  which  there  are  about  20  known  species,  the  following 
members  prefer  animal  food : — ^the  water  rail  {Rallus  aqtuiticus), 
the  common  loot  {Ftdica  atra) ;  the  partridge  {Perdix\  wood- 
grouse {Tetrad) J  bustards  {Otis  turda)^  do  so  at  certain  periods. 
The  Zygodactyli,  consisting  of  12  species,  are  very  eager  after 
aaimalculae;  the  European  nuthatch  {Sitta  EurcjHBCL)^  the  wry- 
neck {Yunx  torquilla)y  and  possibly  the  woodpecker  {Picas) 
and  cuckoo  {Cucullus  canorus)^  being  the  only  ones  which  in 
autumn  eat  berries  and  seeds.  The  order  of  Granivora,  which 
includes  the  families  of  the  chaflinch  {Fringilla\  the  house- 
sparrow  {FringiUa  domestica)j  the  serin-finch  {Fringilla  serinas), 
the  linnet  {Fringilla  lissota),  the  bunting  {Emberlza\  the  haw- 
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finch  (Loria  locothraustes) — in  all  about  30  species — have  not  a 
full  right  to  the  name  which  their  order  bears,  since  all  the 
buntings,  all  the  chaffinches,  and  all  the  sparrows  consume 
during  the  summer  as  much  animal  as  vegetable  matter,  if  not 
more.  The  only  birds  which  feed  exclusively  on  vegetables  are 
the  pigeon  tribe,  including  about  5  species. 

Tlius  one  order  only,  comprising  but  one  single  family, 
together  with  a  few  scanty  families  taken  from  other  orders, 
forming  when  put  together  but  one-twelfth  or  one-thirteenth 
part  of  our  birds,  constitutes  the  total  of  those  which  exclusively 
consume  vegetable  food.  There  is  also  another  fact  not  devoid 
of  interest  to  the  agriculturist,  viz.,  that  the  Granivora  principally 
choose  and  prefer  the  seeds  of  obnoxious  plants,  of  which  they 
destroy  vast  quantities. 

This  rapia  survey  is  suggestive  of  highly  important  con- 
siderations. It  brings  under  our  notice  the  great  and  inva- 
riable harmony  existing  in  Nature  in  the  distribution  of  tae 
earth's  produce;  for  when  we  come  to  consider  the  sort  of 
animal  food  that  birds  make  use  of,  we  cannot  deny  that  they 
tend  to  the  preservation  of  the  vegetable  kingdom.  In  effect,  all 
the  Insectivora,  the  Zygodactyli,  the  Grallsp,  nearly  all  the  Pal- 
mipedes, the  species  of  Gallinae  and  of  Corvi,  a  part  of  the 
Granivora,  and  even  the  greater  number  of  the  Rapaces,  either 
feed  exclusively  or  partially  on  those  classes  of  animals,  such  as 
beetles,  caterpillars,  larvae,  flies,  Neoroptera,  Hymenoptera, 
Rhinosimus,  spiders,  Crustacea,  worms,  and  Mollusca,  which  bj 
their  extraordinary  powers  of  reproduction  threaten,  and  some- 
times more  than  threaten,  to  destroy  the  vegetation  existing  on 
the  earth's  surface.  Many  of  the  larger  birds  feed  also  on  mice 
and  reptiles,  which,  though  insectivorous  themselves,  would  end 
in  being  troublesome  through  their  numbers.  Truly  Providence 
does  not,  to  our  mind,  always  make  use  of  the  simplest  and 
shortest  way  of  realising  its  object ;  but  its  views  are  themselves 
so  varied,  that  innumerable  agents  are  constantly  at  work  to 
secure  the  end.  It  unfolds  itself  in  a  thousand  different  shapes, 
and  displays  its  wealth  in  apparently  contradictory  contrasts. 
Thus  in  the  Insect  world  we  meet  an  assigned  limit,  combined 
with  infinite  variety  of  form  and  immense  profusion  of  species. 
Like  Birds  and  Mammalia,  it  possesses  its  Herbivora  and  Cami- 
vora  most  wisely  distributed.  Where  vegetation  is  most  luxu- 
riant, we  find  more  Coleoptera  than  Phanerogama  ;  and  amongst 
these  beetles  the  Herbivora  predominate.  In  mountainous  districts 
Phanerogama  surpass  the  Coleoptera  in  numbers ;  whilst  in  the 
higher  regions  of  the  Alps,  these  last  disappear  long  before  the 
former ;  and  amongst  the  insects  and  spiders  which  exist  beyond 
the  limits  of  eternal  snow  the  Camivora  are  more  numerous  than 


Destructive  Insects  and  Utility  of  Birds.  233 

the  Herbivora,  this  arrangement  being  evidently  for  the  express 
purpose  of  protecting  these  last  and  scanty  remnants  of  vegetation. 

The  vegetable  world  is  the  base  on  which  the  higher  orders 
of  creation  are  built  up.  Without  plants,  animals  cannot  exist ; 
for  even  the  Camivora  are  indirectly  dependent  on  vegetation. 
If  Providence  is  pleased  to  produce  innumerable  hosts  and 
varieties  of  the  smaller  animals,  it  imposes,  as  it  were,  a  certain 
limit  on  itself^  by  proportionately  and  gradually  placing,  where 
necessary,  numbers  of  Camivora ;  and  if  the  wide-spread  tribe  of 
birds  be  destined  to  feed  on  animals  of  an  inferior  order,  it  thus 
provides  a  means  for  the  maintenance  of  a  perfect  balance  between 
the  protectors  and  destroyers  of  vegetation.  Birds  are  Nature's 
soldiers,  and  keep  in  subjection  the  inferior  animals.  If  some 
amongst  them  constitute  an  excellent  part  of  the  food  of  man, 
furnish  him  with  eggs,  with  useful  feathers,  or  with  a  good 
manure,  all  these  services  are  scarcely  worthy  of  notice  when 
compared  with  their  labours  in  the  destruction  of  insects.  For 
this  especial  duty  the  most  essential  of  their  organs  have  been 
adapted — their  sight  is  piercing,  and  even  the  very  smallest  among 
them  possess  the  most  extraordinary  powers  of  digestion — whilst 
their  great  activity  and  lightness  enable  them  to  exercise  their 
calling  incessantly  and  where  most  required.  The  reproductive 
powers  of  birds  and  their  instinct  of  migration  are  also  due  to  the 
office  imposed  upon  them.  When  in  the  North  the  insect  world 
drops  into  its  wintry  repose  and  sleeps  under  layers  of  deep  snow, 
then  most  of  the  bird  tribe  fly  to  the  South,  there  to  perform  the 
same  duties ;  whilst  those  which  remain  all  the  year  round  in  one 
place  gather  up  the  larvae,  the  eggs,  the  nests  of  insects,  the  few 
flies  or  spiders  which  may  be  tempted  out  of  their  holes  by  a 
sun-fay,  and  the  Coleoptera  which  gnaw  the  barks  of  trees. 

In  these  days  it  would  almost  appear  as  if  the  great  and 
important  services  rendered  by  birds  were  insufficient  for  the 
purpose ;  for  complaints  are  heard  from  Germany  and  Switzer* 
land  that  they  are  invaded  by  swarms  of  those  varieties  of 
destructive  insects  which  are  habitually  seen  in  small  numbers 
only.  They  lay  waste  green  meadows,  vegetable-gardens,  crops 
of  wheat  or  flax,  fruit-trees,  and  forests;  they  torment  alike 
animals  and  men,  take  us  by  surprise,  and  destroy  our  prospects. 
Amongst  the  beetles,  the  cockchafer  is  our  most  declared 
enemy.  When  in  its  last  stage  of  development  it  destroys  the 
blossoms  and  leaves  of  trees;  but,  still  more  dangerous  in  its 
larva  state,  it  gnaws  the  roots  of  plants,  and,  appearing  in 
alarming  masses,  often  devastates  whole  countries.  This  beetle 
might  be  made  of  use,  in  more  ways  than  one.  In  the  first 
place,  its  carcass  is  an  active  manure,  a  good  food  for  fowls,  or, 
if  well  dried,  even  for  cows,  whose  milk  it  will  then  increase. 
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Some  chemists  have  succeeded  in  extracting  from  them  a  good 
brown  colour  and  a  good  Prussian  blue ;  much  oil,  too,  can  be 
got  out  of  them,  16  measures  of  cockchafers  giving  6  measures 
of  oil.  A  clear  gas  and  a  fair  sort  of  cart-grease  may  also  be 
manufactured  from  them ;  whilst  cooks  even  turn  them  into  a 
nourishing  and  savoury  soup,  or  a  sweetmeat  for  dessert. 

All  this  is  doubtless  very  well  in  its  way,  but  if  we  do  not 
steadily  persevere  in  our  labour  of  limiting,  to  the  utmost  of  oar 
power,  the  number  of  cockchafers,  they  would  in  the  long  run 
ravage  so  many  lands  that  neither  hens,  cows,  cooks,  nor  chemists 
could  by  any  possible  means  exist.  Other  destructive  beetles 
are  the  Acanthapoday  the  Astynomus  cedilij  the  Anthonomus^  the 
Bostrichus  iypographus^  which  in  1780  and  the  following  years 
destroyed  more  than  a  million  of  fir-trees  in  the  Hartz  Mountains 
and  in  Switzerland,  and  more  recently  committed  other  awful 
depredations ;  and  lastly  the  Hydrophilus  aieiy  a  very  dangerons 
insect  for  preserved  fishponds.  Several  species  of  butterflies, 
otherwise  so  innocent,  belong  when  in  the  caterpillar  state  to  the 
class  of  pernicious  articulated  animals;  the  principal  of  these 
are  the  Bombyx  processionea^  the  Phalena  bcmbyx^  the  Pieris^ 
the  Lasiooampa^  tne  Phalena^  the  Neustria^  and  the  TSnea.  As 
for  the  other  sorts  of  inferior  insects,  such  as  the  Grj/lhtalpa^  the 
AphiSy  the  grasshopper,  the  ant,  different  species  of  the  gadfly, 
wasps,  flies,  worms,  and  snails,  it  is  almost  needless  to  speak  of 
them ;  they  are  but  too  well  known  ^as  plagues.  The  Acridium 
.miyratarium  has  already  penetrated  into  Southern  Switzerland, 
and  we  are  forced  to  come  to  the  conclusion,  from  observations 
carefully  made  on  difierent  spots,  that  the  number  of  destructive 
insects  in  general  is  gradually  augmenting.  This  arises  evi- 
dently from  the  diminution  of  insectivorous  birds,  which  is  in 
exact  proportion  to  the  increase  of  insects ;  and  if  we  look  into 
the  causes  of  this  diminution  we  shall  find  more  than  one,  both 
in  this  and  other  lands.  Generally  speaking,  the  progressive 
cultivation  of  the  earth  is  not  very  favourable  to  animals  living 
in  freedom.  It  has  driven  the  fallow  deer  from  our  woods ;  the 
elk,  the  lynx,  the  wolf,  the  bear,  the  ibex,  from  our  mountains ; 
the  beaver  from  our  rivers.  But  it  has  been  especially  hostile  tu 
birds;  the  hospitable  thickets  diminish  yearly;  man  forces 
onward  the  limits  of  his  domain ;  he  masters  the  as  yet  unculti- 
vated soil,  and  draws  from  it  rich  harvests.  Large  tracts  of 
woodland  are  cleared  to  supply  the  wants  of  an  increasing 
population  and  the  heavy  demands  of  industry.  The  large  trees 
formerly  left  standing  in  the  midst  of  a  field,  in  which  number- 
less small  animals  found  a  refuge,  are  made  away  with,  or 
replaced  sometimes  by  the  small  fruit-tree.  Long  rows  of  hedges, 
the  hidingplace  of  a  whole  host  of  birds,  meet  with  the  like  fete; 
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and  these,  too,  were  of  other  use,  for  they  attracted  quantities  of 
caterpillars,  which  fed  on  their  g^een  leaves,  and  thus  spared  the 
orchsurds.  All  the  little  nooks  so  useful  to  birds,  both  as 
hatching-places  and  hunting-grounds,  disappear  one  by  one. 
In  woods,  the  mistake  of  cutting  down  right  and  left  old  trees 
lull  of  small  holes,  has  been,  unfortunately,  understood  too  late, 
and  thereby  numbers  of  the  best  Insectivora  have  been  deprived 
of  commodious  nesting-places :  unavailing  regrets  from  those 
incessantly  exposed  to  the  havocs  of  wood-insects  will  follow  on 
the  disappearance,  for  years  to  come,  of  their  best  and  most  active 
allies  of  the  forest.  United,  the  causes  we  have  just  referred  to 
would  alone  be  sufficient  to  explain  the  heavy  and  sensible  dimi* 
nution  of  small  birds ;  but  there  are  others  of  considerable  conse* 
quence,  for  instance,  the  frequent  netting  and  shooting  by  man, 
and  the  destruction  of  nests  by  children  and  cats.  In  some 
countries  no  nest  is  out  of  reach,  and  none  are  left  unplundered ; 
and  it  is  especially  the  most  useful  destroyers  of  insects  which 
are  plundered  in  quantities,  such  as  the  titmouse,  the  chaffinch,  the 
warbler,  and  the  redbreast.  Nightingales  in  some  places  have 
become  so  very  scarce,  that  in  spots  formerly  enlivened  by  their 
songs  every  spring,  they  have  not  been  heard  for  more  than  ten 
years.  Here  and  there  the  absurd  ordinances,  enjoining  every 
government  keeper  to  destroy  woodpeckers  and  cuckoos,  and 
even  offering  a  premium  for  every  head  brought  in,  are  still  the 
law  of  the  land. 

But  the  cause  which  exercises  a  still  more  fatal  influence 
on  the  diminution  of  our  most  useful  birds  of  passage,  is 
the  exterminatory  hunt  they  are  subjected  to  on  the  part  of 
Italians.  It  is  a  well-known  fact  that  at  the  period  of  their 
spring  migration,  and  still  more  in  autumn,  Italians  are  seized 
with  a  mania  for  killing  small  birds.  Men  of  all  ages  and 
conditions,  nohili^  merchants,  priests,  artisans,  and  peasants,  all 
abandon  their  daily  tasks,  to  attack,  like  banditti,  the  troops  of 
passing  visitors.  By  the  river-^ide,  in  the  fields,  all  around  is 
heard  the  report  of  fire-arms;  nets  are  laid,  traps  set,  twigs 
covered  with  bird-lime  hang  on  every  bush.  On  every  hill 
adapted  to  the  purpose  is  placed  a  sort  of  trap  (roccolo\  M\  of 
owls  and  sparrow-hawks,  to  attract  and  slaugnter  the  little 
stranger.  The  objects  of  their  pursuit  are  not  those  birds  which 
in  other  countries  are  usually  chosen  for  purposes  of  sport ;  on 
the  contrary,  they  select  the  little  Insectivora,  the  singing-birds, 
and  particularly  lie  nightingales.  Swallows  even — birds  generally 
protected  by  man — are  taken  in  quantities,  and  often  in  a  most 
cruel  manner.  A  small  insect  or  feather  is  attached  to  a  hook, 
held  by  a  long  thread,  and  allowed  to  float  in  the  air,  to  attract 
the  swallow   as   it   skims   past.      To    form   some   idea  of  the 
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slaugliter  which  for  weeks  together  is  the  chief  delight  of  the 
population  of  Italy,  it  is  sufficient  to  mention  that  in  one  district 
on  the  shores  of  the  Lago  Maggiore,  the  number  of  small  birds 
annually  destroyed  amounts  to  between  60,000  and  70,000 ;  and 
that  in  Lombardy,  in  one  single  roccolo^  15,000  birds  .are  often 
captured  daily.  In  the  neighbourhood  of  Bergamo,  Verona,  and 
Brescia,  several  millions  of  birds  are  slaughtered  every  autumn, 
and  the  exterminatory  fever  rages  quite  as  violently  in  the  more 
southern  districts.  In  Sicily,  for  instance,  during  ten  days  in 
autumn,  nearly  1,000,000  of  larks  arrive  daily  on  the  coast,  and 
immediately  on  their  appearance  are  met  by  a  continuous  file- 
firing  from  hundreds  of  sportsmen,  who  bring  them  down  in 
thousands. 

This  purely  Italian*  mania  has  penetrated  into  Switzerland, 
in  the  Canton  Ticino,  where  no  prohibitory  laws  exist  to  pre- 
vent the  increasing  fondness  for  the  sport ;  the  inhabitants 
entrap  on  the  frontiers  of  their  canton,  on  the  St  Gotthardt  and 
the  Grison  mountains,  as  many  of  the  songsters,  when  they 
attempt  to  migrate,  as  they  possibly  can.  But  we  on  this  side 
the  Alps  especially  suffer  from  such  wanton  proceedings,  and  we 
witness  the  consequences  in  our  fields  and  woods.  We  cannot 
prevent  the  Italians  from  indulging  in  their  absurd  and  barbarous 
amusements,  but  we  can  lessen  the  evil  in  some  degree ;  and  it 
would  be  but  consistent  with  the  proverbial  good  sense  of  us 
Germans  if  we  were  to  protect  all  the  bird  tribe  with  a  solicitude 
proportionate  to  the  mad  attacks  made  upon  them  southwards, 
and  thus  in  some  degree  reinstate  the  order  of  Nature,  and  aid  in 
re-establishing  the  necessary  balance  between  the  insect  world 
and  its  enemies.  We  have  two  ways  of  accomplishing  our 
object — by  favouring  in  divers  manners  the  propagation  and 
increase  of  our  most  useful  sedentary  birds,  and  by  affording 
good  asylums  and  hearty  protection  to  birds  of  passage  during 
their  summer  sojourn. 

It  is,  however,  preposterous  to  depend  entirely  on  artificial 
means  for  a  complete  restoration  of  Nature's  laws ;  the  force  of 
reproduction  is  so  prodigious  amongst  inferior  animals,  that  man 
will  never  be  enabled  to  combat  alone  successfully  their  periodic 
invasions.  On  the  borders  of  the  Rhine,  the  Attelabus  bacchus 
damages  the  vineyards,  and  the  Anthonomus  and  Phalena  the  fruit- 
trees,  to  an  extent  which  may  be  valued  at  several  hundred 
thousand  thalers  (3«.)  annually,  without  a  remedy  against  such 
havoc  having  as  yet  been  found.  Near  Torgau,  several  thousand 
thalers  have  been  annually  expended  on  the  forest  of  Annaburg, 

*  M.  de  Tschadi  forgets  to  mention  the  passion  for  maum'ettes  existing  in  the 
South  of  France,  which  national  dish  is  nothing  hut  a  fry  of  everj  descnption  of 
amaU  birds. — Note  of  Engitih  Translator. 
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for  the  destruction  of  caterpillars  and  chafers,  in  the  attempt  to 
save  the  trees  from  utter  ruin.  During  the  year  1837,  an  area  of 
860  acres  of  fir-forest  was  entirely  stripped  of  its  leaves  by  the 
caterpillars  of  the  NoctnuB^  and  Government  paid  more  than  1000 
thalers  for  the  destruction  of  94,000,000  of  the  above  dangerous 
insects.  The  havoc  these  insects  cause  is  almost  incredible. 
Some  time  ago  caterpillars  devoured  all  the  grass  over  immense 
districts  in  America,  and  it  was  found  necessary  to  import  hay 
from  England.  The  Herbivora  caterpillars  laid  bare  the  plains 
of  Lesch,  near  Augsburg,  gnawing  the  roots  of  every  plant,  and 
destroying  the  herbage  growing  for  miles  around  several  villages. 
The  caterpillars  of  the  Noctua  plenipeda  will  in  a  few  weeks*  time 
destroy  300  acres  of  woodland ;  and  in  the  Marches  of  Branden* 
burg,  in  two  years,  they  devastated  a  seventh  part  of  all  the  Govern- 
ment forests.  In  Franconia,  the  caterpillars  of  the  Bombyx  and 
Lasiocampaj  during  the  year  1839,  completely  devoured  the  pro- 
dace  of  2200  acres  of  Government  forest,  in  spite  of  the  strenuous 
efforts  made  to  combat  the  eviL  A  success  was  obtained  in  the 
woods  of  Stralsund,  where  in  1840  Government,  at  an  expense  of 
about  3200  thalers,  collected  1000  pounds'  weight,  that  is,  more 
tban  633,000,000  of  the  eggs  of  the  Bombyx.  The  vegetable- 
consuming  caterpillar  occasionally  appears  in  such  numbers,  that 
a  tabful  of  them  may  soon  be  collected.  They  arrive  in  a  field, 
quickly  destroy  the  chief  part  of  the  crop,  and  then  journey  on, 
it  being  impossible  to  arrest  their  progress.  It  has  been  noticed 
in  the  Duchy  of  Hesse,  that  these  insects  principally  laid  waste 
those  spots  where,  from  the  want  of  trees,  the  aggregation  of 
singing-birds  is  prevented ;  and  here  all  human  efforts  at  preven- 
tion have  been  found  totally  unavailing. 

For  about  half  a  century  the  culture  of  fruit-trees  has  been 
steadily  increasing  in  Wurtemburg,  so  that  now  it  brings  in  a 
revenue  of  1,700,000  florins  (141,750/.)  annually,  though  a  great 
part  of  the  crop  is  yearly  devoured  by  caterpillars.  Formerly  but 
little  notice  was  taken  of  these  invaders,  but  latterly  they  have  so 
much  increased  that  many  cultivators  have  been  discouraged  from 
continuing  their  occupation.  Government  has  ordered  all  the  trees 
to  be  cleansed,  both  in  spring  and  autumn,  imposing  penalties 
for  disobedience,  but  the  desired  result  has  not  yet  been  obtained. 
If  Nature  did  not  interpose,  man  would  of  necessity  succumb ; 
hut  these  insects  are  pursued  by  other  enemies  who  become  the 
allies  of  man.  The  Ichneumon  pricks  the  caterpillar  to  death, 
tHe  Limex  sucks  out  its  vital  organs,  beetles  eat  them,  princi«> 
pally  the  pernicious  Processionea  caterpillar;  and  the  shrew- 
mouse,  the  hedgehog,  the  mole,  the  lizard,  the  frog,  the  toad,  and 
the  bat  are  all  .excellent  insect-hunters.  Nature,  however,  has 
shown  most  solicitude  for  us  by  appointing,  as  the  food  most 
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sought  for  by  birds,  eggs  of  caterpillars,  larvae,  caterpillars, 
butterflies,  flies,  gnats,  aphis,  ants,  snails,  worms,  &c.,  and  by 
giving  to  each  species  its  assigned  duty  and  place  in  the  work  of 
destruction.  Each  has  its  appointed  spot,  either  in  the  wood, 
£eld,  bush,  meadow,  garden,  or  vineyard,  on  the  rocks,  or  by  the 
river-side;  some  attack  one  particular  class  of  insects,  others 
another ;  some  are  clever  at  pecking  them  off  leaves  or  branches, 
others  snatch  them  up  as  they  fly  through  the  air ;  some  unearth 
them,  others  extract  them  from  betwixt  bark  slits,  or  pierce  the 
wood  that  shelters  them.  Each  sort  of  bird  is  expressly  formed 
for  the  task  it  is  intended  it  should  perform,  in  the  varied  shape 
of  the  beak,  feet,  and  wings ;  and  each  little  workman  finds  it 
necessary  for  its  sustenance  to  swallow  daily  an  amount  of  matter 
equal  to  the  weight  of  its  own  body. 

In  order  duly  to  appreciate  the  immensity  of  the  work  under- 
taken by  birds,  we  will  just  notice  a  few  facts  brought  under  our 
observation.     In  a  green-house,  three  full-grown  rose-bushes  were 
covered  by  about  2000  of  the  aphis  ;  a  blackcap  {Parus  palustrisy 
was  introduced,  and  allowed  to  roam  about  in  freedom,  and  in  the 
space  of  a  few  hours  the  whole  multitude  of  insects  were  con- 
sumed, and  the  plants  thoroughly  cleansed.     The  titmouse  fortu- 
nately multiplies  considerably  ;  they  render  great  service,  chiefly 
to  shrubs  and  fruit-trees,  eating  up  millions  of  caterpillar-eggs. 
Everyone  is  aware  of  the  enormous  quantities  of  eggs  caterpillan 
lay  at  one  time,  some  species  150,  and  others  500,  600,  and  even 
800.     The  NoctucL^  for  example,  lays  about  600  eggs  twice  each 
summer.     The  titmouse,  like  most  other  birds,  does  not  attack  the 
hairy  caterpillar,  but  it  daily  swallows  thousands  of  its  eggs.    Con- 
stantly in  full  activity,  both  in  summer  and  vdnter,  diey  are  ever 
rummaging  about  trees,  sometimes  in  small  groups,  and  some- 
times accompanied  by  the  European  nuthatch  (Sitta  JEurcpCBa)f 
the  common  creeper  {Certhia  familiaris)^  and  the  gold-crested 
wren  {MotaciUa  regulus).      They  creep   into  roUed-up  leaves, 
under  branches  and  trunks  of  decayed  trees,  and  diligently  make 
away  with  every  insect-egg  they  may  chance  to  stumble  upon. 
Count  Casimir  Woszicke  mentions  a  conclusive  example  of  the 
signal  services  these  birds  render  to  our  gardens : — 

"  Daring  the  year  1848  an  enormous  quantity  of  the  Bcmbyx  dispar  (the  well- 
known  enemy  of  gardens,  and  which  also  commits  serious  depredations  in  woods^ 
had  devourea  the  foliage  of  my  trees,  so  that  they  were  auite  bare.  I  disooverea 
in  autumn  millions  of  eggs  enveloped  in  a  silky  sort  of  covering,  and  attached 
to  the  trunks  and  branches.  I  had  them  removed  at  a  cousiderable  expense, 
but  soon  became  aware  that  the  hand  of  man  was  powerless  to  ward  (^  the 
infliction,  and  resigned  myself  to  the  loss  of  my  best  trees.  But  on  the 
approach  of  winter  several  bands  of  the  titmouse  and  the  wren  (Sylvia  troglo- 
dytes) paid  daily  visits  to  my  trees,  and  soon  the  caterpillar  eggs  were  in  a 
fair  way  of  dimmution.  At  spring-time  about  twenty  couple  of  the  titmouse 
built  their  nests  in  my  garden ;  &e  ensuing  summer  the  depredations  of  the 
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caterpillars  were  greatly  lessened,  and  in  1850  my  litUe  winged  gardeners  had 
80  well  cleansed  all  my  trees,  that,  thanks  to  their  labour,  I  had  the  satisfaction 
of  seeing  them  in  full  leaf  the  whole  of  the  summer." 

The  indefatigable  wren,  which  remains  with  us  during  the 
winter,  is  of  very  g^reat  use,  for  its  appetite  equals  its  activity. 
They  must  perpetually  be  swallowing  something,  and  accustom 
their  young  to  follow  iheir  example  in  gluttony,  by  feeding  them 
on  an  average,  thirty-six  times  every  hour  with  insects'  eggs, 
larvae,  &c.  A  hungry  redstart  {Sylvia  tithys)  captured  in  a 
room,  during  the  space  of  an  hour,  600  flies ;  and  If  this  little 
anunal  hunts  but  for  two  or  three  hours  a-day,  we  may  guess  the 
Dumber  of  its  prey.  The  swallow  and  the  martin  (Cypselus)  in 
the  daytime,  and  the  European  goat-«ucker  (Caprimulyus  Euro^ 
ptBus)  during  the  night,  capture  swarms  of  gnats ;  the  chaffinch, 
the  jay,  the  jackdaw  (Corvus  monedula)^  devour  the  LcLsiocampa 
and  Noctua.  Even  sparrows  may  be  included  in  the  list  of 
nseful  birds,  notwithstanding  the  damage  they  cause  at  times  to 
the  orchard  or  corn-field,  because  they  feed  their  young  (which 
have  very  good  appetites)  exclusively  upon  larv2e,  grasshoppers, 
caterpillars,  beetles,  worms,  or  ants;  and  both  old  and  young  at 
the  end  of  summer  are  constantly  filling  their  crops  with  the 
seeds  of  weeds.  A  couple  of  sparrows  will  consume  in  food  for 
their  young  about  8000  insects  weekly,  each  parent  bringing  a 
billful  thirty  times  an  hour.  These  services  are  well  worth  a  few 
cherries.  The  field-sparrow  does  not,  moreover,  eat  cherries,  and 
a  small  number  of  these  birds  will  soon  cleanse  many  shrubs  and 
rose-trees  from  the  aphis. 

Frederick  the  Great,  king  of  Prussia,  being  very  fond  of 
cherries,  one  day  ordered  a  general  crusade  against  the  sparrow 
tribe,  some  of  diem  having  ventured  to  peck  at  his  favourite 
fruit  A  price  of  6  pfennings  a  brace  was  set  on  them ;  conse- 
quently throughout  Prussia  the  war  was  briskly  carried  on,  and 
so  successfully  that  at  the  end  of  two  years  not  only  were  cherries 
wanting,  but  most  other  fruits.  The  trees  were  covered  with 
caterpillars,  and  completely  stripped  of  leaves;  insects  had 
incrnsed  to  a  most  alarming  extent,  for  other  birds  had  been 
frightened  away  by  the  extraordinary  measures  taken  mainly 
against  the  sparrows.  The  great  king  was  obliged  to  confess  to 
himself  that  he  had  not  the  power  to  alter  that  which  had  been 
ordained  by  a  still  greater  King  than  he,  and  that  all  attempts  at 
violence  and  wrong  were  sooner  or  later  avenged.  He  retracted 
Ikis  decree,  and  was  even  obliged,  at  a  considerable  expense,  to 
import  sparrows  from  afar ;  for  these  being  birds  of  obstinately 
sedentary  habits,  would  never  have  returned  of  their  own  accord* 
When  field-sparrows  feed  in  a  corn-field  they  ought  merely  to  be 
warned  ofi*,  not  killed,  unless,   indeed,  there  be  many  insecti- 
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vorous  birds  near  at  hand.     Sensible  gardeners  every  jear  more 
and  more  discourage  the  slaughter  of  sparrows. 

All  the  species  of  warblers  {Sylvia  orphoea)^  the  red  wren  {Amn- 
dinacea)j  the  yellow  wren  (Sylvia  trochilus\  the  white  wagtail 
(Motacilla  alba\  the  stonechat  {Saancola  rubicola\  as  well  as  the 
different  sort  of  shrikes  (  Vanius\  are  excellent  insect-hunters,  and 
particularly  the  spotted  fly-catcher  {Muscicapia  grisola)^  which  bird 
it  is  better  to  keep  at  a  distance  from  bee-hives,  whose  vicinity  it 
frequents.  In  vineyards  the  blackbird  does  not  compensate  by 
its  services  for  the  damage  it  causes  to  the  crop ;  but  in  other 
places  they  ought  to  be  protected,  for  they  devour  numbers  of  the 
destructive  earth-caterpillar — a  task  also  performed  by  the  agile 
common  starie  (Stumus  vulgaris\  which  likewise  delivers  cattle 
at  pasture  from  worms,  flies,  gadflies,  &c. 

Swallows  are  most  active  insectivora — we  should  therefore 
protest  against  the  custom  of  capturing  them  for  food,  which 
prevails  in  some  parts  of  Germany ;  we  should  intercede  also 
for  the  lark,  who,  though  of  use  to  the  agriculturist,  finds  here 
an  implacable  enemy  in  man.  We  will  now  just  take  notice  of 
a  few  of  the  larger  class  of  birds,  which  are  of  very  important  use 
to  our  different  sorts  of  culture.  The  cuckoo  is  the  first  on  the 
list.  Nature  has  formed  this  very  remarkable  bird  for  the  express 
destruction  of  hairy  caterpillars,  which  other  birds  cannot  eat, 
and  has  organised  its  ^stomach  for  the  easy  digestion  of  such 
food.  In  1847  an  immense  forest  in  Pomerania  was  on  the 
brink  of  utter  ruin,  caused  by  the  havoc  of  caterpillars.  It  was 
suddenly  and  very  unexpectedly  saved  by  a  band  of  cuckoos, 
who,  though  on  the  point  of  migrating,  established  themselves  in 
the  place  for  a  a  few  weeks,  and  so  thoroughly  cleansed  each 
tree  that  the  following  year  neither  depredators  nor  depreda- 
tions were  to  be  seen.  The  cuckoo,  like  the  smaller  insect- 
eaters,  eats  all  the  day  long,  for  the  caterpillar  is  full  of  watery 
matter  and  contains  but  little  solid  nutriment.  By  careful 
observation  it  was  ascertained  that  the  cuckoo  devours  one 
caterpillar  every  five  minutes,  or  170  in  a  long  day.  The  hairy 
stuff  sticks  to  the  mucous  membrane  of  the  bird's  stomach,  so  as 
often  totally  to  cover  it  If  we  assume  that  one-half  of  the 
destroyed  insects  are  females,  and  that  each  contains  about  500 
eggs,  one  single  cuckoo  daily  prevents  the  reproduction  of  42,500 
destructive  caterpillars.  How  many  men  could  do  the  like  in 
one  day  ? 

The  race  of  woodpeckers  almost  rival  the  cuckoo  in  utility, 
and,  though  unappreciated,  are  the  good  genius  of  our  woods. 
They  are  full  of  vigour  and  courage.  When  we  pass  under  a  tree, 
how  eagerly  they  look  down  upon  us,  seriously  and  attentively, 
with  their  clear  brilliant  eye  I  almost  saying,  ^*  Friend,  dost  thou 
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well  comprehend  the  full  utility  of  the  work  we  have  on  hand  ? 
if  not,  pray  be  attentive  and  bear  witness  to  it  hereafter!" 
Their  chief  victims  are  very  mischievous  insects,  such  aa  the 
Noctua^  the  Lasiocampay  the  Sphinx  pinastrij  the  Tisodes  piniy  the 
Hylurgiis  piniperda^  &c.  The  green  woodpecker  (Picas  viridis\ 
and  the  greyheaded  woodpecker  {Picus  caniu\  are  especially 
distinguished  for  their  skill  in  putting  to  death  wasps,  whose 
sting  avails  nought  against  them.  The  greater  spotted  wood- 
pecker {Picas  mqjar\  is  ever  on  the  look  out  for  insects  and ' 
larvae ;  the  three-toed  woodpecker  (Picas  trydactilis)^  as  well  as 
the  great  black  woodpecker  (Picas  martius)^  much  prefer  the 
Coleaptera  libriola.  Another  important  item  in  the  history  of 
those  birds  lies  in  the  fact  of  their  being  the  forest-bird  carpenters 
in  ordinary.  Every  woodpecker,  in  the  course  of  the  year,  drills 
at  least  a  dozen  holes  in  the  trunks  of  trees,  not  only  constructing 
as  commodious  and  pretty  a  nest  for  hatching  as  possible,  but 
also  resting-places  in  which  he  lodges  for  a  few  nights  at  the 
period  of  migration  ;  when  at  his  work  shavings  several  inches 
in  length  are  observed  to  drop  to  the  ground ;  and  in  such 
like  cavities  hosts  of  small  insectivorous  birds  find  convenient 
retreats  for  laying  and  hatching  fully  prepared  ready  to  hand. 
It  is  acknowledged  that  this  operation  of  the  woodpecker  causes 
no  injury  to  woods,  as  they  on  no  account  work  upon  healthy 
trees,  but  prefer  decayed  ones  which  are  beset  by  insects. 

Even  amongst  birds  of  prey  (Rapaces\  many  insectivora  are 
to  be  found,  and  such  of  them  are  worthy  of  protection.  All  the 
smaller  birds  of  prey,  and  some  of  the  larger  ones  also,  feed  their 
young  on  insects,  and  they  themselves,  when  hatching,  hardly 
touch  anything  else.  The  most  useful  members  of  the  order 
incontestably  are  owls,  which  being  extraordinarily  gifted  for  the 
work,  devour  in  their  twilight  haunts  considerable  quantities  of 
forest  insects,  principally  night  butterflies  and  their  caterpillars. 
Some  species  of  the  owl  are  noted,  together  with  the  rook-crow 
{Corvus  fruffilegus)y  the  jackdaw,  the  jay,  and  the  great  cinerous 
shrike,  for  their  destruction  of  cockchafers.  A  tawny  owl  (Strix 
ttridtda)  was  once  dissected  at  Berlin,  and  its  stomach  discovered 
to  be  full  of  insects,  and  amongst  these  were  at  least  75  cater- 
pillars of  the  Sphinx  pinastri ;  in  the  destruction,  as  well,  of  field 
mice  and  rats  they  render  services  whose  importance  is  but 
seldom  recognised.  The  English  naturalist,  White,  once  watched 
for  a  length  of  time  a  pair  of  white  owls  (Strix  JlaxineoL)^  and 
noticed  that  they  brought  a  mouse  to  their  nest,  on  an  average, 
every  five  minutes ;  a  couple  of  the  little  owls  carried  to  their 
young  eleven  mice  in  the  course  of  an  evening  in  the  month  of 
June.  Nothing  is  more  absurd  than  the  way  in  which  these 
birds  are  hunted  down   by  ignorant   ploughmen,   whose  chief 
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delight  is  to  have  a  few  of  them  nailed  up  against  the  barn-door ; 
they  might  as  profitably  nail  up  their  cats  (who  frequently  snatch 
up  a  fowl  or  two),  for  the  owl  nightly  makes  away  with  more 
mice  than  the  very  best  of  cats.  In  the  stomachs  of  20  dissected 
owls  nothing  was  found  but  mice  and  moles ;  the  great-eared 
owl  (^Strix  bubo\  is  however  much  less  deserving  of  our  sympathy, 
for  besides  frogs,  serpents,  lizards,  mice,  &c.,  this  bird  often  falls 
upon  barn-door  fowls,  and  useful  quadrupeds.  A  great  number 
of  diurnal  birds  of  prey,  such  as  the  sparrowhawk  {Falco  nisus\ 
the  kite  {Fcdco  milvus)j  and  the  harpy  {Falco  rtifus),  are  mis- 
chievous, for  they  slaughter  indiscriminately  the  more  diminutive 
useful  birds,  and  even  the  smallest  of  their  class  devours  as 
many  birds  as  insects.  Still  the  kestril  &lcon  {Falco  tinuncubis\ 
not  at  all  a  scarce  bird  with  us,  eats  so  many  beetles,  grass- 
hoppers, and  field-mice,  that  iur  utility  in  this  respect  amply 
repays  the  harm  it  may  cause.  The  same  description  is  ap- 
plicable to  the  hobby  falcon  (Falco  sabbutes),  A  flight  of  these  last 
birds  lately  passed  over  the  Canton  de  Vaud,  and  alighted  on  the 
trees  standing  round  the  villisige  of  Nouvion.  The  inhabitants, 
fancying  them  to  be  pigeons,  killed  a  few ;  but  when  they  saw 
the  eagerness  with  which  the  bird  sought  after  and  devoured 
cockchafers,  they  soon  desisted  from  their  ignorant  amusement. 
The  most  useful,  and  at  the  same  time  most  common  bird  of 
prey  is  the  common  buzzard  {Falco  buteo)^  so  often  mistaken  for 
the  injurious  goshawk  {Falco  palumbarius) ;  it  destroys  immense 
quantities  of  rats,  mice,  snakes,  &c.  More  than  20  mice  have 
been  found  at  one  time  inside  one  of  them,  and  Steinmuller  once 
dissected  a  bird  of  this  class,  and  found  no  less  than  7  Angis 
fragilis^  and  13  GryllotalpcB  in  its  stomach.  The  annual  con- 
sumption of  one  single  bird  has  been  computed  at  about  4000 
mice.  Perched  upon  a  bush  or  high  stone,  the  bird  watches  for 
hours  the  precise  instant  when  the  mole  or  rat  approaches  the 
surface  of  the  earth  ;  it  then  eagerly  drops  down,  inserts  its  claws 
deeply  in  the  soil,  and  snatches  up  the  animal.  The  brown 
mark  around  the  belly,  and  the  heavier  flight  are  signs  sufficient 
to  distinguish  it  from  the  terrible  goshawk ;  these  marks  ought  to 
be  attentively  studied.  The  honey-buzzard  {Falco  apivorus)  is 
also  a  great  mouse-eater,  besides  which,  it  also  swallows  cater- 
pillars, wasps,  and  horseflies,  hooking  them  out  of  their  nests, 
and  devouring  them  together  with  their  eggs.  These  two  last- 
mentioned  buzzards  are  certainly  hurtful  to  other  birds,  but  their 
utility  compensates  for  all  mischief;  besides  they  are  heavier, 
slower,  and  less  alert  than  the  goshawk,  and  therefore  do  not 
destroy  nearly  so  many  victims. 

It  is  not  my  intention  here  to  call  attention  to  all  the  useful 
birds  in  detail,  but  merely  to  some  of  the  most  remarkable  of' 
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them,  with  a  view  to  showing  how  great  is  their  importance  to  all 
branches  of  agriculture.  Without  these  creatures,  agriculture  and 
vegetation  would  be  impossibilities ;  they  perform  a  work  which 
millions  of  human  hands  could  not  do  hidf  so  completely. 

We  have  yet  to  treat  of  an  order  of  birds,  numbering  several 
families,  which  appear  in  great  numbers  and  play  an  important 
part  in  the  economy  of  nature, — we  mean  the  crow  (  Corvus),  It  is 
difficult  to  judge  them  all  in  one  body,  for  the  different  species  vary 
in  their  mode  of  life.  The  jay  belongs  to  this  class,  which  destroys 
quantities  of  insects,  but  damages  the  seeds  of  forest-trees,  and 
attacks  nests  of  small  birds,  devouring  their  eggs  and  young ;  it  is 
remarkable  also  for  its  destruction  of  venomous  vipers.  The  jay 
is  hnrtful  to  many  crops ;  it  has  been  seen  to  tear  off  a  wheat^ar 
whilst  in  full  flight  and  swallow  it  whole.  The  same  may  be 
said  of  the  carrion  crow  {Corvus  corvus)^  which  at  the  laying 
period,  behaves  like  a  real  bird  of  prey,  and  carries  off  quails, 
young  ducks,  partridges,  and  even  leverets.  The  great  raven 
\Ccrvus  corax\  still  more  closely  imitates  the  birds  of  prey,  and 
equally  carries  off  young  hares  and  rabbits,  but  it  has  one  great 
redeeming  point  in  its  character,  that  of  making  away  with  dead 
and  putrid  carcasses.  Magpies  decidedly  do  more  harm  than 
good;  voracious  and  cunning,  they  do  not  rest  satisfied  with 
young  birds  merely,  but  hunt  perpetually  those  of  all  ages ;  the 
magpie  therefore  may  be  shot  widiout  compunction.  The  most 
innocent  and  useful  members  of  the  above  order  are  the  jackdaw 
(Corvus  monedula)  sind  the  rock  crow  {Corvus  frvLgilegus\  which 
feed  a  good  deal  on  cockchafers,  snails,  earthworms,  mole-crickets, 
and  mice ;  therefore  the  two  last  species  may  be  encouraged, 
whilst  the  rest  ought  to  be  kept  in  check  if  inclined  to  multiply 
rather  too  rapidly.  TTiose  few  birds  which  live  exclusively  on 
vegetable  products  appear  at  first  sight  to  be  hostile  to  mankind, 
and  to  harm  the  cultivator.  This  apprehension  is  more  imaginary 
than  real ;  man  is  too  much  inclined  to  forget  the  great  indirect 
profit  he  derives  from  the  Granivora,  and  only  to  look  upon  the 
damage  they  cause  at  certain  periods.  Do  they  not  destroy 
quantities  of  the  seed  of  all  sorts  of  weeds  ?  And  how  can  the 
agriculturist  (as  happens  in  most  countries)  look  upon  the  wood- 
pigeon  as  a  real  plague  ?  Let  him  but  take  time  to  observe  how 
those  birds  consume  the  seeds  of  the  nigella,  the  wild  poppy,  and 
several  noxious  varieties  of  the  euphorbium,  which  no  domestic 
animal  can  eat,  as  noticed  by  Glauser.  For  the  above  reason 
pigeons  are  now  strictly  preserved  in  Belgium.  The  crossbill 
yCrucirostrcL)^  and  the  liskin  {FringiUa  spinus\  eat,  it  is  true,  many 
seeds  of  trees,  but  they  also  consume  great  quantities  of  burdock 
seeds ;  others  again  of  the  Granivora,  die  twite  {Fringilla  linasia\ 
the  brambling  {Fringilla  montifrinffiUa\  &c.,  eat  abundantly  of 
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the  seeds  of  plantain,  wild  poppy,  burdock,  chickweed,  groundsel, 
sowthistle,  and  other  noxious  weeds.  The  bullfinch  (PyrrAu/a),  on 
the  contrary,  commits  depredations  amongst  blossoms,  whilst  the 
haw-finch  {Losia  locothraustes\  despoils  cherry-trees  to  get  at 
the  kernel  of  the  fruit ;  these  two  last  species,  however,  do  not 
often  come  in  our  way. 

This  rapid  survey  of  the  economy  of  nature  is  suflBcient  to  con- 
vince us  that  we  have  numerous  and  vigorous  auxiliaries  always  at 
hand  to  arrest  the  ever-threatening  invasions  of  insects ;  it  is  our 
duty  to  aid  their  increase  and  employ  their  energies  for  the  advance- 
ment of  agriculture.  We  must  begin  then  by  abstaining  from 
shooting  useful  birds,  by  favouring  their  reproduction,  and  by 
familiarising  them  with  our  persons ;  bird-netting  is  an  abuse  un- 
fortunately too  frequently  indulged  in,  but  it  ought  to  be  banished 
from  the  vicinity  of  all  cultivated  lands,  as  being  extremely  detri- 
mental to  agriculture.  If  one  only  reflects  how  much  the  little 
creatures  help  to  enliven  our  fields  and  gardens  with  their  gay  chir- 
ruping, their  fine  plumage,  their  active  and  lively  ways, — and  how 
many  victims  are  sacrificed  ere  one  is  secured  to  bear  for  a  few 
short  years  the  imprisonment  of  the  cage, — it  is  utterly  impossible 
to  feel  any  sympathy  for  bird-catchers.  If  sport  is  to  extend  beyond 
the  birds  required  for  our  use, — if  children  find  an  amusement 
in  entrapping  the  titmouse,  the  warbler,  the  nightingale,  the 
chaffinch,  the  lark,  the  redbreast, — is  it  not  both  a  sin  and  a  great 
folly  ?  and  will  not  the  inevitable  result  be  the  total  loss  of  our 
harvests  and  fruits  ?  Why  should  we  criminally  interfere  in  the 
Divine  organisation  of  Nature  ?  why  slaughter  our  firmest  allies  ? 
why  lift  our  hands  against  our  benefactors  and  protectors  ?  If 
woodmen  and  peasants  could  be  made  to  understand  the  immense 
services  the  cuckoo,  the  owl,  and  the  woodpecker  render  to 
mankind,  they  certainly  would  protect  those  valuable  servants 
from  the  senseless  destruction  they  are  subjected  to. 

The  governments  of  many  German  States  have  issued  ordinances 
to  prevent  the  indiscriminate  slaughter  of  singing  birds ;  this  very 
good  example  has  been  set  by  Hesse,  Baden,  Wurtemburg,  and 
Prussia.  In  Saxony  a  heavy  fine  is  imposed  on  any  person 
found  capturing  a  nightingale,  and  for  every  bird  kept  in  a  cage 
a  tax  of  5  thalers  (15^.)  is  levied.  This  law  does  not  extend  to 
Saxon  duchies,  nor  the  forests  of  Thuringia,  where  in  every 
village  no  inhabitant  is  without  his  caged  songster,  and  some 
have  as  many  as  30  or  40  different  sorts :  free  nightingales  are 
therefore  getting  scarce  there,  and  insects  numerous.  Many  men 
of  sense,  such  as  Lenz  of  Schrepfenthal,  Gloger  of  Berlin,  Scbott 
de  Schottenstein  of  Ulm,  have  zealously  employed  their  talents 
for  the  protection  of  small  birds,  and  have  further  advocated 
attention  to  their  increase.     This  is  an  important  object  which 
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every  one  may  in  some  degree  promote.    Every  owner  of  a  wood, 
field,  or  garden,  ought   to  spare  old   trees,  in  the  cavities  of 
which  those  birds  who  prefer  hatching  in  obscurity  (such  as  the 
titmouse,  the  common  creeper,  the  wren,  the  owl,  the  common 
stare,  the   grey  redstart,  the  woodpecker,   &c.),  would   find   a 
proper  asylum.     If  the  dry  leaves  and  detritus  be  taken  out  of 
such  holes,  and  if  when   they  run   perpendicularly  down   the 
trunk,  a   small   board   with  an  opening  of  about  2  inches  in 
diameter  be  nailed  over,  they  will  soon,  be  peopled,  and  in  a  few 
hours  the  lodgers  will  amply  repay  the  pains  taken  on  their 
behalf.     Let  the  little  square  boxes  (which  in  some  countries  the 
law  obliges  people  to  haiig  out  of  doors  for  starlings)  be  imitated, 
and  care  taken  that  the  young  are  out  of  all  danger  of  being 
carried  off.     And  when  the  tibrush,  the  chaffinch,  and  others 
make  nests  on  a  tree,  let  them  be  protected  from  children  and 
cats  by  surrounding  the  trunk  wi^  a  crown  of  thorns.      To 
compensate  the  want  of  hollow  trees  for  those  birds  which  choose 
holes  to  hatch  in,  it  is  easy  to  make  small  boxes  of  common 
wood,  closed  on  three  sides,  but  having  on  the  fourth  a  small 
opening  left,  and  place  beside  them  a  round  piece  of  wood  to 
serve  as  a  perch ;  such  a  little  house  should  be  placed  facing 
eastward,  under  the  cornice  of  a  roof,  or  in  the  branches  of  some 
tree  at  a  height  of  from  10  to  12  feet  from  the  ground,  not  too 
much  under  the  shade  of  the  leaves,  and  in  a  retired  spot    These 
hatching-boxes  can  be  made  of  different  sizes ;  the  titmouse  is 
very  fond  of  a  box  of  about  8  or  10  inches  in  length  inside,  and 
of  3  or  4  inches  in  height :  of  course  larger  birds  prefer  roomier 
berths.     These  boxes  should  be  painted  of  a  dark-grey  colour, 
and  well  garnished  with  moss.     Much  good  has  been  done  in 
this  way,  now  that  the  importance  of  encouraging  bird-hatching 
is  more    generally  appreciated  in   zoological  gardens,  agricul- 
tural   schools,   and   horticultural    establishments.      Under    the 
advice  of  men  of  science  and  of  judicious  landholders,  many 
thousands  of  hatching-boxes  are  being  set  up,  and  no  outlay  is 
more  quickly  remunerative.     Whoever  possesses  a  suitable  piece 
of  ground  may  give  himself  a  real  treat,  and  at  the  same  time 
much  gratify  the  winged  gentry,  by  planting   a  small   space 
thickly   with   thorn-bushes,    cherry-trees,   oaks,    firs,    &c.,  and 
covering  the  ground  with  branches  of  the  prickly  thorn  so  as  to 
prevent  the  intrusion  of  cats.     Once  established,  the  plantation 
will  soon  be  the  assembly-ground  of  multitudes  of  small  birds ; 
they  are  very  fond  of  such  thickets,  because  of  the  sense  of 
security  they  impart,  and  the  influence  of  their  vicinity  will  soon 
he  noticeable.      Many  of  these  asylums  have  been  such  pro- 
tection   to   large   properties    that   fruit    has    ripened   even   in 
unfavourable  seasons.      During  both  winter   and   summer   the 
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grateful  birds  had  been  hard  at  work,  and  cleansed  every  tree 
from  insects.  Those  who  cannot  form  such  thickets  can  at  all 
events  place  just  off  the  roofs  of  their  houses  or  barns,  a  rather 
broad  lath,  on  which  swallows  will  love  to  perch.  More  may  be 
done  for  our  own  gratification  as  well  as  that  of  birds,  by 
placing  a  board,  with  a  covering  and  side  pieces  attached  to  it 
to  keep  off  snow  or  rain,  out  of  the  window  of  an  uninhabited 
room,  or  in  some  out-of-the-way  comer ;  let  it  be  kept  plentifully 
supplied  with  crumbs  of  bread,  little  bits  of  potato,  barley  seeds, 
anid  elderberries,  and  the  hostelry  will  be  in  very  great  request, 
especially  during  the  winter  season,  and  it  will  be  gladdening  to 
witness  the  mirth  and  good  humour  existing  amongst  the  litde 
visitors.  Such  a  thing  is  easily  arranged,  and  is  of  real  benefit 
to  the  half-starved  bird,  which  soon  gets  accustomed  to  the 
hospitable  house,  and  pays  its  debt  of  gratitude  during  summer-^ 
time  by  loud  songs  and  a  zealous  hunt  after  insects. 

To  fix  the  useful  titmouse  in  one  particular  spot,  these  simple 
means  are  employed.  A  caged  titmouse  is  placed  on  the 
branches  of  a  tree,  and  the  captive  will  soon  attract  its  com- 
panions. If  a  few  green  fir-branches  be  hung  during  the 
autumn  on  the  bare  boughs  of  fruit-trees,  they  will  during  the 
winter  be  actively  visited  and  regularly  cleansed  by  the  titmouse. 
It  is  well  to  come  to  the  rescue  of  small  birds,  especially  during 
the  hatching  season,  and  deliver  them  from  their  winged  enemies, 
magpies  (Corvus  pica),  ravens  {Corvus  corax\  &c. ;  whilst  for 
the  protection  of  fish-ponds,  we  must  wage  war  ag^ainst  the 
common  heron  {Ardea  cinerea\  and  the  water-ouzel  {Andui 
aquaticus)  ;  but  the  capture  and  sale  of  the  titmouse,  the  chaffinch, 
the  redbreast,  ought  to  be  strictly  prohibited,  and  the  indis- 
criminate slaughter  of  insectivorous  birds  heartily  condemned. 

Reader,  take  the  work  of  preservation  to  heart  I  You  have 
looked  into  the  admirable  economy  of  Nature  which  God  has  so 
wisely  ordained  and  organised,  manifesting  His  power  even  amidst 
the  most  minute  objects.  Contribute  to  the  utmost  of  your  power 
to  maintain  that  order :  it  is  both  pious  and  wise  to  do  so  I 

Feed  and  protect  these  birds :  they  will  enliven  your  courtyards 
and  gardens ;  they  will  come  to  you  in  full  confidence,  and 
await  the  crumbs  given  by  your  hands ;  they  will  build  nests  in 
your  bushes  and  amuse  you  by  their  activity  and  solicitude  for 
their  young ;  they  will  charm  your  ears  with  their  songs  of  joy 
and  gratitude ;  and  if  throughout  the  land  they  find  both  pro- 
tection and  comfort,  they  will  largely  and  in  a  most  striking 
manner  requite  the  benefits  received  by  proving  themselves  to 
be  the  most  faithful  protectors  of  your  fields  and  forests,  orchards- 
and  gardens,  and  of  cultivation  in  general. 
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XIV. — On  the  Management  of  a  Home  Farm.     By  T.  BowiCK.'^ 

Prize  Essay. 

Home,  park,  or  demesne  farms,  vary  in  character,  extent, 
and  in  the  objects  which  they  seek  to  attain,  but  they  have, 
generally  speaking,  certain  common  features  which  distinguish 
them  from  those  leased  to  a  tenant.  The  ducal  establish- 
ment, with  its  couple  of  thousand  acres  of  pasture  and  arable, 
its  flocks  and  its  herds  and  its  highly  finished  homestead,  and 
the  few  acres  of  lawn  or  pasture  which  the  retired  tradesman  has 
attached  to  his  villa  for  the  supply  of  rich  Aldemey  milk,  have 
the  same  leading  object — viz.,  personal  accommodation :  an  end 
too  often  purchased  at  a  high  rate,  although  instances  are 
numerous,  and  on  the  increase,  in  which  commercial  considera- 
tions are  thoroughly  satisfied  ;  while  the  fair  pr^^f^^  and  example 
'*  how  they  do  things  at  the  Hall  "  is  thoroughly  kept  up.  In  such 
cases  a  valuer's  rent  is  placed  on  the  acres  in  hand,  and  a  strict 
unvarnished  account  shows  what  is  really  doing  in  each  depart- 
ment. Some  of  these  home  farms  have  proved  of  great  use  to 
the  agricultural  world.  Who  can  tell  how  much  agriculture 
owes  to  the  stimulus  imparted  in  former  days  by  the  Wobum  or 
Holkham  gatherings  ?  Have  not  Tortworth,  Althorp,  and  other 
places  done  much  for  the  Shorthorn,  Goodwood  for  the  South- 
down, and  Kinnaird  Castle  for  the  excellent  Polled  Ang^s? 
Other  cases  there  have  no  doubt  been,  where,  from  careless 
management  and  untidiness,  or  from  the  opposite  extreme  of 
lavish  and  improvident  expenditure,  '^  his  Lordship's  farming '' 
has  only  proved  a  by-word  and  an  example  to  be  avoided. 

In  these  notes  we  shall  not  refer  either  to  the  one  extreme  or 
the  other  of  this  wide  subject  Our  remarks  must  first  be 
directed  to — 

1.  The  Buildings  and  Appurtenances. 

These  will,  of  course,  be  in  proportion  to  the  extent  of  the  occu- 
pation. Park  farms,  at  least  in  England,  have  usually  a  large 
breadth  of  grass-land  attached,  and  the  quantity  of  arable  is  often 
proportionately  small.  Hence  the  range  of  premises  is  naturally 
not  so  extensive  as  where  roots  and  com  more  abound.  Model 
homesteads,  &c.,  although  to  be  met  with  in  most  counties,  are 
not  essential  to  the  system.  They  are  all  very  well  in  their 
way  ;  but  if  everything  be  not  up  to  the  same  mark,  if  repairs  be 
in  arrear,  or  the  stock  inferior,  there  is  a  sense  of  incongpruity 
which  mars  the  effect  Besides  which,  if  the  private  homestead 
he  on  a  magnificent  scale,  whilst  elsewhere  there  are  still  signs 
of  neglect,  the  tenants  on  the  property  cannot  but  be  unfavourably 
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impressed  by  the  contrast.  Rather  let  the  estate  bear  a  quiet 
and  unassuming  aspect,  its  buildings  being  plain  but  sufficient, 
showing  that  repairs  and  alterations  are  promptly  and  judici- 
ously executed,  from  the  farm  in  hand  down  to  the  humblest 
outlying  tenement. 

If  the  home  premises  are  to  be  remodelled  and  a  new  site 
selected,  a  spot  about  a  quarter  of  a  mile  distant  from  the  man- 
sion should  be  chosen,  if  more  remote,  the  supply  of  provisions 
to  the  house  will  be  inconvenient,  and  the  afternoon  stroll  of 
visitors  to  the  farm  an  effort;  if  nearer,  the  farm-traffic  will 
invade  the  privacy  of  the  walks  and  drives.  But,  wherever  be 
the  site,  neatness  and  order  should  alike  prevail,  nor  will  a  little 
extra  labour  expended  to  that  end  be  mcHiey  thrown  away; 
houses  and  sheds  will  be  all  the  sweeter,  as  well  as  look  better, 
for  being  whitewashed  inside  two  or  three  times  a  year. 

A  messroom  for  the  hands  is  indispensable ;  and  let  it  be  a 
snug,  comfortable  place,  where  men  may  meet  sociably  at  meal- 
times, and  thus  compensate,  as  far  as  possible,  for  the  long  walk 
home  which  most  of  them  are  obliged  to  take,  since  the  nearest 
village  may  be  considerably  beyond  the  park  bounds.  Plenty 
of  fuel  should  be  supplied,  a  boiler  and  oven  available,  with  plain 
tslble  and  forms  to  complete  the  furniture ;  and  a  woman  should 
be  appointed  to  give  the  room  a  thorough  weekly  cleansing.  The 
addition  of  a  few  books  and  an  occasional  newspaper  will  be 
found  an  acceptable  boon.  A  &rm  office,  for  the  manager,  must 
not  be  forgotten.  It  is  not  well  that  he  should  have  to  transact 
the  bulk  of  his  business  in  his  own  house,  or  to  pay  the  men  in 
his  kitchen,  or  to  bring  every  stranger  into  his  parlour  whose 
business  demands  the  use  of  pen  and  ink.  The  cost  of  a  farm- 
office  well  fitted  up  is  generally  a  good  investment :  there  the 
hands  are  paid,  and  there  the  simple  instruments  for  surveying — 
a  tape,  chain,  cross-staff,  and  draining-level — will  be  deposited, 
together  with  maps,  plans,  and  farm  accounts,  as  well  as  any 
agricultural  literature  which  the  owner  may  think  well  to  supply. 

To  complete  the  furniture  of  this  room,  it  is  desirable  that 
some  such  medicine-chest  should  be  provided  as  was  made,  from 
a  design  sent  by  the  writer,  by  Messrs.  Burgess  and  Key,  of 
London.  Although  we  should  not  advise  either  the  farmer  or  the 
home-farm  manager  to  become  his  own  veterinary  surgeon  in 
the  more  serious  class  of  cases,  it  is,  nevertheless,  desirable  to 
have  a  well-arranged  selection  of  compounded  remedies  at  hand  in 
case  of  emergency ;  and  no  properly  qualified  professional  man 
will  view  this  practice  with  feelings  of  jealousy.  Indeed,  our 
supply  of  prepared  medicines  is  furnished  by  the  gentleman  who 
has  attended  the  horses  on  this  farm  for  over  thirty  years. 

The  upper  portion  of  this  chest  is  protected  by  folding-doors, 
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fastened  by  lock  and  key.  On  opening  the  doors  the  upper 
portion  is  foand  to  be  divided  vertically  into  three  compart- 
ments, each  containing  five  drawers.  The  right-hand  division 
is  reserved  for  the  service  of  the  stable,  beginning  with  the 
lighter  ailments,  and  ending  with  gripe  or  colic,  which  is  one  of 
the  most  serious  or  annoying  of  common  complaints.  On  the  left 
we  have  a  series  of  drawers  devoted  to  the  cow  stock,  both  for 
external  and  internal  use.  In  the  centre  is  Bagshaw  and  Harris's 
excellent  foot-halt  ointment  for  sheep,  two  reserve  drawers,  vermin 
poison,  and  dressing  for  seed-corn.  Below  is  a  large  drawer, 
stretching  across  the  full  width,  devoted  to  Read's  instruments ; 
it  also  contains  the  box  with  numbers  for  branding  the  herd. 
The  above  are  all  lockfast,  but  there  are  a  couple  of  deep  drawers 
below,  which  are  not  locked.  These  contain  '*  twine,  cord, 
and  bandages ;"  and  *'  tacks,  nails,  hammers,  &c.,"  respectively. 
Weights  and  scales  are  kept,  though  litde  used.  We  are  far 
from  advocating  the  home  compounding  of  medicines;  leave 
that  matter  to  the  clever  chemist  behind  the  counter.  It  is  not 
well  when  illness  occurs  to  have  to  run  to  Clater  or  Youatt,  and 
then  to  begin  compounding,  or  else  to  send  to  the  nearest 
druggist.  A  good  selection,  kept  and  arranged  in  the  manner 
indicated,  will,  in  the  majority  of  years,  and  with  the  majority 
of  intelligent  men,  be  constantly  in  requisition,  and  prove  a  most 
desirable  adjunct  to  the  fittings  of  the  farm  office. 

As  the  proprietor  will  generally  wish  to  be  able  to  show  choice 
stock  of  some  kind,  a  pure-bred  bull,  a  Clydesdale  stallion,  fine 
milch  cows,  pigs,  or  poultry,  specisd  buildings  suited  to  these 
animals  will  be  wanted.  Nor  must  the  implement-shed  be  of 
narrow  dimensions,  if  a  judicious  selection  of  prize  implements 
is  to  be  tested  and  introduced  into  the  neighbourhood. 

2.  Arrangements  for  the  Dairy  and  Stables. 

Whatever  doubt  there  may  be  whether  such  a  market  as  London 
affords  may  not  equal  or  even  surpass  the  best  home  supplies 
of  meat  and  poultry,  for  dairy  produce  few  will  hesitate  to  give 
the  preference  to  the  home  farm.  It  is,  however,  very  diflFerently 
circumstanced  from  the  common  dairy  farm  in  respect  of  these 
supplies,  because  milk  being  wanted  all  the  year  round,  the  cows 
cannot  be  simultaneously  "  dry,"  and  ready  to  make  a  fresh  start 
in  the  ensuing  cheesemaking  season.  Nay,  more,  the  very  time 
when  the  farmer's  dairy  is  generally  at  a  low  ebb  is  exactly 
that  at  which  "  the  house  "  calls  for  its  amplest  supply.  When 
country  amusements  are  most  rife,  and  country  houses  best  filled, 
a  succession  of  cows  must  be  provided  to  meet  the  emergency. 
It  is  no  use  for  the  bailiff  to  grumble,  or  for  the  agent  or  auditor 
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to  say  that  the  accounts  should  be  kept  down.  Calf-rearing^ 
must  for  the  time  be  sacrificed,  and  the  most  liberal  cow-feeding 
practised.  If  the  home  farm  is  not  equal  to  such  a  call  as  this, 
if  a  risk  be  then  run  of  having  to  purchase  rancid  cream  or  turnip* 
flavoured  milk  or  butter,  of  what  real  use  is  it?  Where  thirty 
cows  are  kept,  an  arrangement  by  which  half-a-dozen  young 
heifers  should  annually  come  in  between  November  and  Feb- 
ruary, in  addition  to  the  other  cows,  would  generally  meet  the 
case.  This  is  better  policy  than  to  be  forced  into  the  market 
when  milking-cows  are  both  scarce  and  dear.  The  aged  cows 
can  be  drafted  off  at  convenience. 

In  some  cases,  dairy  matters  are  wholly  managed  at  the  farm : 
butter,  cheese,  milk,  and  cream  being  simply  supplied  as  rer 
quired.  In  others — and  this  arrangement  we  thixik  the  best — 
the  milk  alone  is  supplied  immediately  after  each  meal,  the 
quantity  gauged,  entered  at  a  stated  figure,  and  the  dairymaid 
(who  belongs  to  the  indoor  establishment)  is  then  responsible  for 
results.  The  dairy  under  such  a  system  is  equally  a  part  of 
"  the  hall ''  with  the  laundry  or  the  bakehouse,  and  at  least  afr 
interesting  and  as  sighdy  as  either. 

If  taken  at  once  to  the  mansion-house  dairy,  as  suggested,  the 
whey  will  be  brought  back  to  the  farm  for  the  pigs  in  the  kitchen- 
refuse  cart  or  *' wash-waggon  "  every  morning.  Any  skim-milk, 
on  the  other  hand,  will  either  be  returned  to  the  farm  for  calf- 
rearing  purposes,  or  else  be  supplied  to  the  poorer  cottagers 
around,  who  attend  regularly  for  the  kitchen  soup  and  broken 
victuals.* 

The  most  convenient  mode  of  promptly  and  safely  conveying 
the  milk  to  the  dairy  will  be  by  a  hand  milk-waggon,  of  which 
the  sketch  in  page  251  (designed  by  the  writer  and  in  regular 
employment)  shows  a  very  useful  form. 

The  tub  is  moveable ;  it  swings  freely  on  its  axles,  no  com^ 
motion  is  added  to  the  contents,  and  thirty  or  forty  gallons  are 
readily  enough  managed  by  the  milkman.  A  gauging-rod,  care- 
fully graduated,  at  once  shows  the  quantity  to  a  quart — the 
lowest  division  that  it  is  worth  while  to  go  to.  As  to  the  price 
at  which  the  supply  should  be  entered,  local  circumstances 
ought  to  be  taken  into  consideration ;  but,  generally  speaking, 

^  I  do  not  agree  to  this  view.  If  the  farm  be  within  a  quarter  of  a  mile  of  the 
hall,  the  dairy,  &c,  will  be  better  there ;  the  spare  milk  for  calyes,  whey  for  pigi» 
surplus  butter  for  market  are  all  on  the  s^t,  and  there  is  no  waste  in  the  trans- 
mission. The  production  of  the  raw  material  and  its  manu&cture  can  be  carried 
on  together,  and  the  consumer  is  within  a  reasonable  distance  from  the  supply. 
The  one  course  makes  the  farm  responsible  for  the  economical  conversion  of  the 
whole  supply  of  produce,  be  it  more  or  less ;  the  other  transfers  this  responsibility 
to  the  mansion.  There  can  be  no  doubt  which  will  lead  to  the  best  ec<monuGal 
result. — J.  IX  D. 
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8(/.  or  9(2.  per  gallon  will  not  be  unfair  towards  tLe  farm,  nor 

imduly  high   for  aflbrding   favourable    results   from  its   after- 
managemeDt  at  the  dairy.* 


Uax  ruBiL.    (A-fiathirvuvbDdut.) 

The  quali^  of  the  milk,  as  Professor  Voelcker's  lecture  well 
■hoTS,  IS  influenced  by  many  different  causes  connected  both 
with  the  treatment  of  the  animals  and  the  kind  and  qoality  of 
the  food  given.  An  extravagant  supply  of  oilcake,  ai  shown 
m  Mr,  Barthrop's  case,  may  only  yield  an  unchumable  article ; 
while  if  the  animals  are  stinted  in  food  they  give  not  only 
little  milk,  but  also  of  poorer  quality.  According  to  theory, 
it  would  appear  that  food  Jrich  in  oily  or  fatty  matter  wonld 
be  extremely  useful  for  producing  rich  milk ;  but  in  practice 
we  often  see  a  different  result,  an  increase  of  fat  and  flesh 
tsldng  place  at  the  cost  of  the  milk  ;  whilst  the  very  richest  and 
finest-flavoured  milk  can  be  produced  with  certainty  by  the  use 
of  home-^own  food  only.  Good  meadow-bay  (not  over-heated) 
■ud  carrota,  with  the  addition  of  bean-meal,  crushed  oats,  or 
btan,  constitute  the  only  viands  employed.  By  the  end  of  March 
w  beginning  of  April  we  venture  to  substitute  mangolds  for  the 
cvTots,  but  not  at  an  earlier  date,  or  the  flavour  would  be  com- 

Elained  of.  The  roots  are  given  washed,  sliced,  and  mixed  with 
i;-chaK  No  home-&rm  should  be  without  its  plot  of  carrots, 
if  only  five  or  six  acres  in  extent :  they  are  useful  for  all  kinds 
of  stock,  but  especially  for  milking-cows  and  young  animals. 

It  for  the  balk  of 
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Supplies  for  the  stable  are  also  commonly  made  from  the 
farm.  These  include  oats  and  beans,  hay,  straw,  bran,  linseed ; 
besides  such  services  as  keeping  the  stableyard  free  firom  weeds, 
and  sending  clay  for  the  loose  boxes  when  the  hunting-season  is 
over.  On  3ie  principle  that  **  the  best  is  the  cheapest,"  and  that 
high  speed  demands  the  choicest  quality  of  food,  it  should  be 
borne  in  mind  that  all  home-grown  oats  sent  in  must  be  dry,  sweet, 
finely-coloured,  and  weigh  well ;  a  stock  of  old  beans  and  old 
hay  will  also  be  kept,  or  suitable  lots  purchased.  Everything 
supplied  will  be  noted  in  the  yard-books,  and  at  the  close  of  the 
week  an  invoice  sent  to  the  house  steward  or  head  coachman 

thus: — 

Park  Farm. 


No.  30. 

The  Right  Eon.  Lard 


Week  ending  25th  April,  1862. 


Db.  to  Home  Fabm. 


Delivered  to  Mr.  A.  B. 

By  C.  D. 

Deicrlptkm. 

QaanUtj. 

Bate. 

Beans     

Bran       

OaU       

Hay        

Straw     

Linseed 

6  bushels 

I  sack    .. 

20  quarters 

1  ton 

2  tons 

1  bushel 

6«. 
32s. 

•  • 

40. 

£.  $,  d. 
1  16  0 
0    7    0 

32  0  0 
5  10  0 
4  0  0 
0    7     0 

«  • 

.  • 

£44     0     0 

K.  S.,  Farm  BaUiff. 

The  corresponding  duplicate  remaining  in  the  cheque-book 
affords  ready  means  for  making  out  and  classifying  the  supplies 
to  the  stables  at  the  end  of  each  halt-year.  In  regard  to  pur- 
chased lots,  say  of  oats  or  beans,  the  articles  will  go  in  at  the 
market  price,  with  a  fair  extra  charge  for  carriage. 

Where  sufficient  straw  is  not  grown  for  the  use  of  the  stables, 
it  is  often  the  custom  of  the  estate  for  each  tenant  to  send  in  a 
given  number  of  tons  annually  at  a  stated  figure.  A  list  of  the 
apportionment  being  supplied  to  the  bailifi^  it  is  for  him  to  see 
to  the  delivery  of  the  various  lots  as  required,  and  also  to  settle 
promptly  for  the  same,  the  stables  being  indebted  to  the  farm  for 
the  amount  In  order  that  no  dispute  may  arise  as  to  the  weight, 
it  is  desirable  to  have  a  weighing-machine,  on  which  the  loaded 
waggons  may  be  placed ;  for  if  the  boltens  have  to  be  counted, 
and  the  average  weight  then  computed,  the  chances  are  that 
misunderstandings  will  sooner  or  later  happen.  The  litter  from 
the  stables  is  often  retained  for  the  service  of  the  gardens  ;  though 
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a  large  portion  of  it — especially  the  shorter  litter  and  the  drop- 
pings— may  be  essential,  it  does  seem  wasteful  that  long  litter, 
often  but  little  tainted,  should  find  its  way  to  the  compost-heap 
in  the  back  regions  of  the  gardens,  there  to  be  destroyed  by  slow 
combustion.  For  the  littering  of  a  common  open  farmyard, 
such  material  is  all  that  can  be  desired.  Reformation  is  needed 
in  this  respect* 

3.  Other  Farm-Supplies. 

Meat,  poultry,  eggs,  potatoes,  peas  for  kitchen  use,  and 
sundry  other  items,  may  be  included  under  the  above  heading. 
It  is  now  so  difficult  to  obtain  light  weights  and  small  joints, 
that  a  stock  of  Southdowns  must  be  kept,  or  purchases  made  in 
summer  from  the  droves  of  Welsh  sheep  and  half-breds  going  up 
the  country.  The  latter  are  grazed  in  the  deer-park,  with  but 
little  care  or  attention  for  the  next  twelve  months,  and  should 
then  be  fit  for  drafting  into  superior  pasturage.  When  killed, 
the  half-bred  Welsh  may  weigh  from  11  lbs.  to  15  lbs.  per  quarter, 
and  the  Welsh  about  10  lbs.,  if  they  have  done  fairly ;  therefore, 
if  the  former  were  bought  in  at  28^.  each,  and  the  latter  at  17^., 
it  is  evident  that  they  have  not  paid  much  for  their  keep,  which, 
however,  during  a  whole  year  will  have  been  almost  restricted 
to  grass.  Provision  must  be  made  in  the  farm-flock  for  a  supply 
of  early  lamb,  either  house-fed  or  otherwise,  and  this  should  be 
ready  to  replace  the  killing  of  small  pork  in  March,  at  latest 

As  regards  beef,  any  of  our  pure  breeds,  well-fed  and  of 
sufficient  age,  will  generally  be  acceptable ;  but  the  preference 
is  undoubtedly  due  to  the  West  Highlander,  of  which  a  sufficient 
stock  for  the  year's  requirements  is  laid  in  towards  autumn.  Of 
late  years,  these,  as  well  as  other  breeds,  have  been  coming 
earlier  to  the  shambles ;  so  that,  unless  kept  two  or  three  yeara 
OQ  purpose,  a  six-year  old  bullock  can  hardly  now  be  met  with. 
About  80  Smithfield  stones — a  very  suitable  killing  weight — can 
he  reached  long  before  that  age,  if  wished;  but,  by  rightly 
selecting  the  stock,  the  object  of  killing  at  a  ripe  age  may  be 
obtained  with  fair  success.  For  the  sake  of  choice,  the  bailiiF 
should  be  allowed  to  attend  one  of  the  Falkirk  trysts,  for  the  cost 
of  the  journey  will  be  as  surely  repaid  in  his  case  as  in  that  of  the 
dealer  who  picks  up  the  refuse  of  the  fair  and  brings  them  south 
on  commission.  This  is  a  point  on  which  many  mistakes  are 
made. 

In  feeding  pigs,  both  for  bacon  and  pork,  the  food  used  should 
he  of  the  choicest  sorts  only.     Barley-meal  alone  we  do  not  find 

*  The  beating  process  is  often  turned  to  account  in  the  garden ;  partial  restora- 
tion to  the  farm  would  confuse  the  accounts.— P.  H.  F. 
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to  make  such  well-flavoured  bacon  as  when  mixed  with  oatmeal 
or  finely-crushed  oats.  A  weekly  invoice  will  also  be  made  up 
from  the  slaughterhouse-book,  and  sent  to  the  cook,  the  duplicate 
being  retained  for  making  up  the  half-yearly  returns. 


^b.  30. 

The  Bight  Han.  Lord 


Park  Farm. 

Week  ending  26th  April,  1862. 


Bb.  to  Home  Farm. 


Delivered  to  E.  F. 

ByO.  H. 

Descripttoo. 

Lbe. 

Bate. 

d. 

£.    t.    d. 

1  Sheep  

72 

I     ,,     Welsh      

41 
80 

1     ,,     Half-bred        

53 
68 

1     ,,    Welsh      

37 
76 

427 

Beef       

313 

Pork      , 

64 

804 

n* 
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B.  S.,  Farm  BaUiff. 

The  shepherd,  with  his  assistant,  ought  to  manage  the  killing 
department  in  addition  to  other  duties. 

Among  the  remaining  supplies,  poultry  must  not  be  forgotten, 
the  more  especially  as  the  question  of  quality  often  forms  a  sore 
point  of  dissatisfaction  and  complaint  There  is  no  denying  the 
fact  that  fowls — ^young  and  good,  it  may  be — which  have  the  run 
of  the  farmyard,  are  not  equal,  on  the  spit  or  at  table,  to  coop- 
fed  or  forced  birds;  and  without  a  regular  poultry-woman,  a 
liberal  outlay,  and  fair  accommodation,  the  supply  cannot  be 
judiciously  managed.  No  average  farm  can  be  expected  from 
its  own  breeding  to  send  in  a  full  supply  throughout  the  year, 
unless  there  are  breeding-yards  and  other  appointments  to  match. 
Where  this  is  not  the  case,  the  better  plan  is  to  purchase  as  many 
good  young  birds — avoiding  cocks — in  the  neighbourhood,  as  pos- 
sible. Get  them  in  succession,  just  at  the  period  when  they 
would  be  sent  to  the  local  markets  ;  then  put  them  up  in  close 
coops,  a  dozen  at  a  time,  and  in  ten  days,  with  judicious  feeding, 
they  will  come  out  nice  plump  birds,  with  ddicate  white  flesh. 


*  Only  one  rate  per  lb.  is  here  entered ;  bat  this  requires  to  be  varied  aooordijig 
to  market  yalne. 
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Tie  food  should  consist  of  Scotch  oatmeal,  made  into  dough  with 
milk,  and  with  a  supply  of  milk  only  to  drink.  Before  another 
lot  of  fowls  are  put  up,  the  coop  should  be  thoroughly  cleansed, 
scoured,  and  purified  with  a  solution  of  chloride  of  liroe.  It 
is  well,  however,  to  keep  a  good  breeding  stock  of  fowls  for 
the  purpose  of  supplying  fresh  e^i  all  the  year  round,  selecting 
a  good  breed  or  breeds,  arid  keeping  them  pure  for  the  sake 
of  taste  and  appearance. 


PDULTII-Oinr,  OK  BltLl'B  FUJI. 


No  better  eggs  can  be  had  than  those  yielded  by  the 
classes^  of  Hamburgbs.  They  are  small,  but  well-flavoured  and 
abondant ;  they  should  be  gathered  every  morning,  and  delivered 
over  to  the  core  of  the  housekeeper  or  cook  at  once,  as  a  guarantee 
for  their  freshness.  They  are  entered  in  the  yard-book,  and  charged 
atper  score  or  per  hundred,  half-yearly,  in  the  gross.  But  as  the 
Hamburgbs  can  hardly  be  depended  upon  for  rearing  chickens, 
another  plan  must  be  adopted  for  the  renewal  of  stock-birds.  This 
can  easily  be' managed  by  hatching  with  mongrel  hens  at  another 
yard  or  homestead;  or,  if  that  is  not  practicable,  then  arrange- 
ments may  be  made  with  any  cottagers  who  are  in  the  habit  of 
rearing  poultry  for  sale.  Supply  the  eggs  and  chicken>food,  and 
take  the  birds  at  Zd.,  Ad.,  or  6c^.  each,  at  the  time  they  are  able  to 
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leave  the  hen.  By  this  means,  for  a  small  outlay,  plenty  of 
rearing  fowls  can  be  had,  and  it  will  answer  the  cottager's  pur- 
pose full  as  well  as  rearing  on  their  own  behalf.  In  order  to 
keep  up  and  improve  a  pure  breed,  it  is  desirable  to  select,  early 
in  J  anuary,  one  cock  and  three  hens,  the  best  you  can  find,  and 
place  them  in  a  separate  walk :  sufficient  eggs  for  breeding  pur- 
poses will  thus  be  readily  obtained. 

The  supply  of  potatoes  remains  to  be  considered.  These  will 
probably  be  iiimished  from  the  gardens  up  to  the  beginning  of 
October,  and  from  that  date  till  the  next  May  field-grown  produce 
will  be  in  demand.  Grow  the  very  choicest  kinds — Flukes  or 
Regents — in  land  not  over-stimulated  with  manure,  and  store 
them  only  when  come  to  full  maturity.  Let  all  the  smaller  and 
second-rate  sizes  be  sorted  and  disposed  of  at  once,  or  kept  for 
sale  as  seed  in  spring,  that  the  amount  sold  may  replace  the 
outlay  for  a  good  change  of  seed.  The  best  lots  will  be  sent  in, 
one  or  two  sacks  at  a  time,  as  required. 

We  have  spoken  about  not  over-stimulating  the  potato  crop. 
On  this  point  a  very  successful  manager  of  a  home  farm  writes 
us  that  the  only  manure  he  has  used  for  several  years  is  the  coal- 
ashes  from  the  Castle,  by  which  means  crops  of  the  choicest 
quality,  free  from  disease,  have  been  obtained. 

Other  departments  of  the  establishment,  as  well  as  the  house 
itself,  require  services  from  the  farm  of  one  kind  or  another. 
The  errand-horse  is  sometimes  entered  in  the  coach-stable's 
account,  sometimes  as  a  separate  entry.  The  forester  needs  horse- 
labour,  and  possibly  the  keep  of  a  riding-horse,  both  of  which 
come  from  the  farm.  The  former  will  either  be  charged  at  a 
given  rate  per  day,  or  the  average  cost  in  a  series  of  years  taken 
and  entered  in  one  sum.  This  is  the  better  plan  where  a  team 
is  not  entirely  reserved,  as  it  does  away  with  a  multitude  of 
entries,  and  will  work  well  where  there  is  any  degree  of  harmony 
or  co-operation.  But  if  the  team  should  be  employed  in  timber- 
haulage  and  such-like  work  most  of  the  year,  it  is  best  that  it 
should  be  wholly  under  the  forester's  control,  and  a  charge  for 
keep  simply  be  made.  The  same  remark  holds  good  both  with 
estate-haulages  for  buildings  and  for  garden  purposes.  A  divided 
responsibility,  the  limits  of  which  cannot  readily  be  defined, 
leaves  the  hands  too  much  without  supervision,  for  the  work  to 
be  satisfactorily  done. 

The  gamekeeper  will  call  for  barley,  wheat,  or  Indian  com  for 
pheasants,  and  possibly  carrots  during  winter  for  hares.  The 
park-keeper,  too,  has  his  varied  wants — hay  to  be  stacked  in 
summer,  of  the  finest  and  shortest  growth ;  swedes  and  beans  in 
winter,  to  bring  the  herd  well  out  in  spring.  And  lastly,  a 
jobbing-cart  and  '^  a  general  purpose  man,"  of  active  habits,  is 
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a  desirable  addition  to  the  fann-staff.  If  the  ashpit  requires 
emptying,  if  the  stores  of  faggots  or  charcoal  need  replenishing, 
if  heavy  loggage  has  to  be  taken  to  or  to  come  from  the  railway- 
station,  or  a  hundred  other  incidental  wants  arise,  the  '^jobbing- 
cart  "  will  come  in  as  an  essential  addition. 

We  now  turn  to  consider — 

4.  The  Advantages  and  Drawbacks  of  such  a  connection. 

From  what  has  been  said  under  the  preceding  heads,  but. little 
room  is  left  for  remark  here.  Sir  John  Sinclair,  writing  half  a 
century  ago,  says :  '^  It  is  not  only  a  healthy  but  a  useful  employ- 
ment for  gentlemen  residing  in  the  country  to  have  some  land  in 
their  own  possession  for  the  purpose  of  accommodation  or  amuse- 
ment, and  to  provide  themselves  with  the  various  articles  which 
their  families  may  require.  Perhaps  these  articles  might  often 
he  purchased  fully  as  cheap  at  market,  and  it  might  be  more 
profitable  to  the  proprietors  to  let  the  land  at  a  fair  rent ;  but  it 
would  be  highly  unpleasant  for  any  gentleman  to  have  the  servants 
of  another  over  whom  he  could  have  no  control  working  con- 
stantly near  his  own  house,  and  to  have  scarcely  a  spot  he  could 
call  his  own  on  which  he  or  his  family  could  take  air  or  exercise. 
What  the  extent  of  such  farms  should  be  it  is  not  necessary  to 
discuss,  as  so  much  depends  upon  the  establishment  kept  by  the 
proprietor,  the  time  he  resides  in  the  country,  and  the  degree  of 
attention  which  he  can  give  to  his  farm."  * 

The  supply  of  bome-grown  produce  ensures,  or  at  least  ought 
to  ensure,  first-rate  quality  and  perfect  freshness.  And  if  occa- 
.  sionally  loss  should  arise,  from  having  too  heavy  a  stock — of  dead 
meat,  for  instance — on  hand,  such  an  event  need  but  rarely  occur. 
Neighbouring  butchers  will  readily  purchase  any  surplus  at  a 
fair  rate,  or  supply  an  occasional  deficiency.  If  stock  be  some- 
times held  for  home  consumption  to  a  period  beyond  that  at 
which  it  could  l>e  profitably  disposed  of,  and  if  meat  or  other 
supplies  be  sent. in  at  such  a  price  as  will  not  clear  the  farm  for 
its  outlay,  such  mistakes  are  rare,  ai?d  may  be  avoided.  If  the 
coal-haulage  for  hall,  gardens,  and  stables  is  performed  by  the 
farm,  a  convenient  season  may  be  chosen,  so  as  neither  to  let  the 
roads  be  cut  up  with  heavy  haulage  in  a  wet  time,  nor  interrupt 
the  regularity  of  the  supply.  Where  there  is  an  arrangement  for 
the  performance  of  this  labour  by  the  tenants,  such  drawbacks 
are  not  infrequent 

5.  Management  of  Parrs,  Roads,  and  Drives. 
The  quantity  of  grass-land  which  surrounds  the  larger  country- 

*  '  An  Acoonnt  of  the  Systems  of  Husbandry  adopted  in  the  more  Improved 
Distriets  of  Scotland.'    Edinburgh,  1813. 
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seats  is  a  feature  peculiar  to  this  country.  Although  coixi-fields 
look  well  when  harvest  draws  nigh,  and  tiUage^-operations  are 
interesting  to  all  persons  of  rural  tastes,  still  the  park,  with  its 
woodland,  water,  stately  tin^her-trees,  and  spreading  lawns^  is 
unrivalled  in  perennial  grandeur.  Hence  the  landowner  is  noiare 
often  bent  on  adding  to  the  breadth  of  pasturage  within  vieur  of 
the  mansion  than  on  breaking  it  up,  and  the  home  farm  often 
contains  six  or  eight  times  as  many  acres  of  grass  as  of  arable 
land. 

The  greater,  then,  the  extent  of  permanent  pasture,  the  greater 
the  importance  of  its  being  well  and  creditably  kept  Where  there 
is  a  strong  head  of  deer,  the  park  is  allowed  to  retain  more  uncul- 
tivated features,  so  that  they  may  enjoy  the  fern  and  rank  vegetati<m 
of  their  natural  lair.  This  looks  well  through  the  summer  months, 
but  in  autumn,  winter,  and  spring,  its  aspect  is  often  bleak  and 
uninviting.  Better  far  that  die  home-park  and  the  deer-park  be 
kept  distinct,  and  under  different  treatment  The  former  iprill 
then  assume  a  better  aspect — ^it  will  be  mown  annually,  close- 
grazed  in  autumn,  never  trodden  or  stalked  in  wet  weather,  and 
receive  ample  stimulating  doses  of  artificial  or  farmyard  manure. 
In  spring  the  chain-harrow  and  clod-crusher  will  be  in  active 
operation.  When  moles  or  rabbits  show  themselves,  extermina- 
tion will  be  the  order  of  the  day ;  where  a  want  of  drainage  is 
indicated,  the  want  will  be  at  once  supplied,  while  a  general 
aspect  of  neatness  should  pervade  the  whole.  The  best  season 
for  applying  well-made  yard-dung  to  the  park  is  immediately 
upon  the  removal  of  the  haycrop ;  a  far  neater  and  greener  aspect 
is  thus  obtained  than  by  any  other  means.  After  a  day  or  two 
of  the  July  rains  the  dressing  will  hardly  be  visible,  though,  its 
efiects  will  tell  for  two  years  to  come.  The  manure  will  be  aU 
the  more  valuable  for  the  purpose,  if  a  few  hundredweights  per 
acre  of  bonedust  have  been  added  to  the  compost-heap  while  in 
course  of  preparation ;  and  this  sugg^ts  the  hint  that  all  bones 
produced  on  the  place,  in  the  house,  farm,  or  dog-kennels,  should 
be  carefully  preserved  and  sent  to  the  bonemill  for  application  to 
the  land.  In  many  places  the  supply  thus  obtained  will  be  worth 
from  10/.  to  302.,  or  even  40/.  per  annum. 

Rural  fetes,  such  as  hunt-meetings,  volunteer-gatherings,  and 
yeomanry-exercisings,  entail  on  their  public-spirited  patrons 
expenses  for  preparing  and  reinstating  tiie  park,  of  which  the 
public  perhaps  hardly  appreciate  the  full  extent  Besides  clearings 
away  litter,  heavy  rollings  to  erase  the  track-marks  of  carriag^es 
and  horses  on  the  soft  ground,  and  fresh  grass-seeds,  if  not  ueMr 
turf,  will  often  be  required.  The  sooner  these  points  are  at- 
tended to  the  better.  In  turning  out  animals  to  graze  in  the 
park,  care  must  be  taken  to  exclude  such  as  have  ^idiibited  anjr 
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sign  of  Tice.  Young  horses  and  West  Highland  oxen  will  gene- 
rally be  transferred  ix^  a  run  in  the  deer-park. 

Although  the  cost  of  maintaining  roads,  walks,  and  drives,  is 
entered  in  a  separate  book,  jet  the  work  may  be  advantageously 
executed  under  the  supervision  of  the  farm-manager  by  men  and 
horses  under  his  charge.  Both  the  haulage  and  the  hand-labour 
required  for  this  class  of  work  are  slack  at  the  busy  time  of  the 
agricultural  year.  Thus  all  road-repairs  should  be  done  in  the 
early  part  of  winter,  at  least  as  far  as  the  putting  on  of  materials 
is  concerned.  In  autumn  there  is  the  needful  cleansing  from 
leaves,  ruts,  and  standing  water,  though  the  two  latter  should 
oever  have  to  be  named  when  once  the  roads  are  got  into  good 
order.  In  spring,  edging  and  cleansing  have  to  be  attended  to ; 
weeding  follows  as  a  matter  of  course  ;  and  then,  where  hay  work 
is  pressing,  or  roots  require  the  hoe,  all  the  hands  are  available  for 
the  farm.  Edging  should  rarely  be  done  oftener  than  twice 
a-year,  and  the  very  best  hand  to  be  got — a  man  with  a  good  eye 
and  a  fair  amount  of  taste — ^must  be  selected ;  but  unfortunately 
the  system  too  often  is  to  send  worn-out  men,  or  semi-pensioners^ 
to  the  job.  Now,  it  is  very  pleasant  to  see  old  and  faithful 
service  kindly  recc^nised  by  the  owners  of  property,  and  a  light 
job,  with  full  pay,  is  probably  the  easiest  mode  of  dealing  with 
it;  but  at  the  same  time  the  services  of  such  men,  bringing 
neither  skill,  experience,  nor  energy  to  the  task,  are  probably  about 
as  costly  a  mode  of  keeping  up  roads  and  drives  as  cotdd  well 
be  devised.  By  all  means  let  the  sweeping  up,  cleansing,  col- 
lecting leaves,  &c.,  be  left  to  them,  but  do  not  place  a  pick  or  an 
edging-tool  into  such  hands* 

For  the  destruction  of  weeds,  an  application  of  diy  salt  is 
the  most  efficient  and  readiest  mode  yet  devised.  A  ton  will 
do  both  sides  of  a  drive  a  mile  in  length,  and  if  applied  in 
May,  when  the  weather  is  dry,  so  that  it  has  time  to  exert 
its  fbll  strength,  little  more  attention  to  weeding  will  be  re- 
quired till  the  August  or  September  following.  A  half-dressing, 
in  those  places  only  where  the  weeds  have  started,  will  then 
keep  them  snug  for  the  winter.  This  is  quite  as  efficient  a 
plan  and  much  less  troublesome  than  the  more  highly-finished 
mode  of  scalding  with  brine,  from  a  Trentham  engine.  In  either 
case  there  is  a  great  advantage  as  compared  with  hand-weeding ; 
the  road  is  not  slackened,  as  with  the  hoe,  but  its  consolidation 
snd  finpness  is  rather  increased.  The  only  point  to  be  observed 
in  sowing  dry  salt  is  to  see  that  the  adjacent  herbage  is  not 
scorched.  We  have  met  this  difficulty  by  sending  alongside  of 
the  man  who  is  sowing  a  boy,  who  drags  a  board,  12  feet  long 
ftnd  about  18  inches  deep,  held  in  a  perpendicular,  or  rather  an 
oUique  position.  The  same  practice  of  applying  dry  salt  is 
equally  useful  for  stable-yards  and  paved  coortSL     All  drives 
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should  be  kept  free  from  loose  stones,  the  perfection  of  a  road 
being  its  smooth  and  not  over  convex  surface. 

The  golden  rule  in  regard  to  roads  must  ever  be  ^*  keep  clear 
of  ruts."  This  is  not  only  a  sure  test  of  a  well-kept  road,  public 
or  private,  but  also  a  maxim  to  be  enforced  on  drivers,  who  should 
be  required  to  drive  ofut  of  the  tracks.  A  little  firmness  and  per- 
severance may  be  needed  to  get  this  rule  observed ;  but  the  thing 
has  been  done,  and  can  be  done  again.  It  is  desirable  that  the 
roads  outside  the  park-walls,  as  well  as  within,  should  show  a  con- 
siderable amount  of  care,  ^'  as  if  they  belonged  to  some  one." 
This  can  be  best  accomplished  by  the  owner  taking  the  keeping 
of  so  many  miles  of  the  adjacent  roads  into  his  own  hands,  in 
return  for  which  the  parish  releases  him  from  contributing  to 
the  other  roads  maintained  by  the  rates.  Such  an  arrangement 
would  often  obviate  much  heart-burning,  jealousy,  and  complaint. 

6.  Farm  Accounts. 

These  are  often,  on  such  establishments,  unnecessarily  compli- 
cated and  extensive.  The  separate  field  system  and  distinct 
profit-and-loss  account  for  every  description  of  stock,  live  or  dead, 
with  days  and  half-days  of  horse  and  manual  labour,  charged 
under  the  various  heads,  however  desirable  in  theory,  are  rarely 
satisfactory  in  practice.  A  merchant  may  readily  enough  have 
a  correct  sugar  or  broadcloth  account,  because  he  can  reckon  his 
purchases,  sales,  and  residue  of  these  goods  distinct  from  the  rest 
of  his  stock-in-trade ;  but  a  farm  must  be  viewed  as  a  whole, 
because  one  part  is  not  only  generally  essential  to  the  rest,  but  the 
profit  on  one  entry  often  includes  dealings  with  several  other 
parts  of  that  whole.  We  respectfully  submit  that  the  object  of 
keeping  accounts  ought  to  be  to  impart  clearness  and  precision — 
not  to  complicate,  still  less  to  mystify,  the  system  of  manage- 
ment adopted.  Yet  on  the  home- farm  an  accurate  and  intelligible 
system  of  accounts  is  essential.  Even  if  the  proprietor  has  bat 
little  leisure  or  taste  for  looking  into  the  practiced  part,  he  will  still 
like  to  know  exactly  how  matters  are  proceeding ;  the  auditor  and 
agent  will  both  require  a  strict  account  of  money  matters,  while 
a  good  and  bond  fide  balance-sheet  at  the  year's  end  is  what  every 
good  manager  will  delight  to  see. 

The  first  point  will  be  rightly  to  distinguish  and  separate  the 
labour  and  expenses  and  receipts  which  belong  essentially  to  the 
farm  from  that  part  which  does  not.  The  latter  expenses  may  be 
entered  in  a  ^^  weekly  account  current "  betwixt  the  principal  and 
the  manager.  This  will  include  all  road-labour  and  expenses, 
the  hands  usually  employed  at  estate  and  timber  haulage  and 
with  the  jobbing-cart,  any  blacksmiths  or  mechanics  at  work 
under  the  bailifTs  directions,  and  also  any  pensions  and  gratuities. 
Such  account  would  stand  thus : — 
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According  as  the  payments  progress,  so  must  die  receipts  be 
replenished  by  the  cheqnes  of  principal  or  ag^it 

This  disposes  in  a  summary,  yet  legitimate  manner,  of  those 
entries  which  have,  properly  speaking,  no  claim  upon  the  farm. 
Then  on  the  farm  itself  you  require  a  labour-book,  contain- 
ing the  usual  details,  and  the  cash-account,  which  is  copied 
weekly  from  the  waste-book  or  payable-sheet  In  our  case  the 
general  employment  alone  is  entered,  the  benefit  of  having 
separate  columns  for  every  day  of  the  week  being  doubtful. 
The  Farm  Accountrbook  is  17  inches  by  10^  inches,  and  has  the 
various  details  of  one  week  at  a  single  opening.  The  left-hand 
page  states  first  the  names,  employment  and  weekly  wages  of 
day-labourers,  next  the  names  and  earnings  of  those  at  work 
by  the  piece.  On  the  right  an  account  of  the  live-stock  is 
given  in  detail,  giving  totaJs  at  beginning  and  end  of  week,  with 
a  separate  column  for  births,  deaths,  sales,  purchases,  and  meat 
killed.  A  similar  account  for  grain  winnowed,  bought,  sold,  con- 
sumed, and  sown,  follows ;  next  comes  a  space  for  memoranda, 
where  the  chief  incidents  of  the  week  are  recorded,  e.  ^.,  **  April 
22nd  and  23rd.  Drilled  18  acres  of  orange-globe  mangold,  on 
field  number  7,  on  the  flat ;  27  inches  wide ;  5  lbs.  of  seed  "  per 
acre.  A  weather-table,  recording  the  temperature,  direction  of 
wind,  and  character  of  each  day,  completes  the  weekly  account 
These  reports  are  made  up  weekly,  fortnightly,  or  monthly,  accord- 
ing  to  the  arrangements  of  the  establishment — ^the  former  being 
the  best  where  weekly  wages  prevail.  The  stock  "  bred  "  will  be 
entered  from  the  yardman's  book :  ''  bought "  and  ^^  sold  "  should 
correspond  with  the  cash-account ;  while  the  slaughterhouse-book 
and  the  invoice  to  cook  will  exhibit  the  numbers  killed.  In  like 
manner  the  yard-books  show  the  corn  in  granary  and  the  quantities 
bought,  sold,  consumed,  or  sown.  *^  Memoranda  "  will,  of  course^ 
include  some  of  the  many  facts,  dates,  or  quantities,  which  all 
farmers  find  it  worth  while  to  UQtice.  This  system  of  entries, 
which  is  neither  complicated  nor  tedious,  can  be  recommended, 
after  a  comparison  with  those  of  various  home-farms,  as  the  best 
adapted  for  general  purposes.  Even  for  the  tenant-farmer,  who 
cares  for  a  full  yet  simple  detail  of  his  current  management,  we 
question  if  any  better  can  be  offered. 

The  cash-department  is  kept  in  another  part  towards  the  end 
of  the  volume,  20  or  30  specially  ruled  folios  being  retained  for 
the  purpose  ;  thus — 
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Here  it  will  be  observed  that  nothing  more  is  presented  than  the 
receipts  and  payments  respectively,  and  the  balance  forward 
either  to  or  by  the  credit  of  the  bailiff.  The  cash  is  replenished 
from  two  sonrces — either  from  receipts  for  sales  of  produce,  or 
firom  cheques,  as  required,  whether  drawn  by  the  proprietor  or 
his  agent  For  these  the  bailiff  g^ves  a  receipt,  and  then  the 
farm-book  shows  how  the  various  sums  are  disposed  of.  Tlius 
the  farm  takes  credit  for  cash  advanced,  and  gives  credit  for  the 
supplies  sent  to  the  other  departments  of  the  indoor  or  outdoor 
establishment  until  the  account  is  balanced  at  the  end  of  the 
half-year.  An  annual  balance-sheet  is  very  readily  and  correctly 
made  from  such  details  as  the  cash-book  thus  affords. 

An  inventory  and  valuation  are  of  course  taken,  and  the  dif- 
ference in  the  year's  stock  entered  either  on  the  credit  or  debit 
side.  Then  take  the  gross  annual  receipts,  deducting  cheques 
received  from  the  principal  or  agent,  and  also  deficiencies  forward 
(if  any).  Take  the  gross  payments  for  the  year,  and  deduct  the 
weekly  balances  forward,  as  well  as  the  credit-entries  of  half- 
yearly  supplies  to  house.  The  result,  if  there  are  no  other  dis- 
turbing influences,  should  show  fairly  how  the  concern  actually 
stands. 

Another  method,  though  not  so  desirable,  unless  the  landlord 
be  non-resident,  is  to  start  the  home-farm  with  a  certain  capital, 
for  which  a  fair  interest  is  charged.  The  farm  then  pays  a  suffi- 
cient rent,  and  all  services  or  articles  supplied  are  paid  for  in 
cash. 

A  separate  book  will  be  kept  and  made  up  half-yearly,  con- 
taining the  details  of  all  farm  supplies  to  house.  But  this  account 
can  be  gpneatly  shortened  and  simplified  by  using  the  weekly 
invoices  we  have  already  referred  to.  For  instance,  the  full 
detail  of  meat,  as  given  at  page  254,  need  only  appear  in  the 
**  Supplies'  Book  "  thus — 


No.  30,  April  25,  7  Sheep      ..     427 
„  Beef         ..     313 

„  1  Pig ..      ..       64: 


804  at  lid.,  26?.  2».  M. 

In  like  manner,  for  the  inspection  of  the  principal,  a  concise 
milk  account  may  be  rendered,  giving  only  the  monthly  supply 
in  gallons. 

If  the  cash  entry  only  be  transferred  to  the  classified  totals  at 
the  end  of  the  volume,  a  glance  suj£ces  to  show  the  value  of 
supplies  to  each  account 

It  is  superfluous  to  urge  the  desirability  of  keeping  such  books 
neatly  and  accurately,  that  is  a  point  on  which  all  are  agreed ; 
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bat  in  order  that  they  be  thus  accurately  kept,  they  should  be 
promptly  and  regularly  audited.  For  want  of  this  examina- 
tion, how  many  lamentable  break-<lowns  have  occurred  in  the 
agricultural  world  I  To  be  lax  in  this  respect,  is  neither  more 
nor  less  than  to  lead  a  man  into  temptation :  and,  even  if  the 
path  of  rectitude  is  nominally  retained,  entries  and  work  will  be 
allowed  to  get  behind,  and  into  anything  but  a  creditable  condition. 
Then  when  the  day  of  reckoning  comes — for  it  will  come  sooner 
or  later — ^the  results  will  not  be  to  the  credit  of  either  party : 
and  it  is  hard  to  say  which  is  most  to  blame,  the  lax  and  careless 
employer,  or  the  servant  on  whose  shoulders  the  blame  commonly 
falls.  What  a  sad  case  that  was,  which  figured  lately  in  one  of 
the  Scottish  courts,  where  it  came  out  in  evidence  that  a  settle- 
ment or  complete  statement  of  accounts  had  never  been  required 
fipom  the  local  manager  for  some  five  or  six  years,  and  though  it 
was  averred  that  vouchers  for  the  payments  did  exist,  yet  private 
memorandum  books,  unposted  up  for  that  period,  were  all  which 
could  be  produced ! 

There  is  another  serious  evil  to  be  avoided,  where  the  moneys 
of  the  principal  are  so  placed  that  they  can  be  freely  used  for 
personal  purposes  (if  wished)  by  the  individual  through  whose 
hands  they  pass.  A  right  arrangement  of  accounts  and  of  banking 
business  would  prevent  this. 

It  must,  however,  be  added  that  accounts  on  such  establishments 
should  be  settled  promptly  and  regularly.  All  tradesmen's  bills 
should  be  sent  in  quarterly  at  latest,  and  accounts  of  every  other 
kind  paid  when  presented.  With  regard  to  the  custom  prevalent 
in  most  localities,  of  ^^  chap-money  "  as  it  is  called  in  me  south, 
ora  *^  luck-penny"  in  the  north,  that  is  an  item  on  which  many 
misunderstandings  have  occurred.  The  easiest  mode  of  dealing 
with  it,  is  for  the  manager  resolutely  to  set  his  face  against  it — 
to  allow  none,  under  any  circumstances,  and,  if  necessary,  to  let 
the  buyers  understand  this  before  a  bargain  is  struck.  By  giving 
no  chap-money  the  chances  of  getting  it  are  greatly  diminished, 
but  if  he  is  able  to  present  his  accounts  to  his  employer  without 
vexatious  and  uncertain  deductions  of  this  kind,  it  certainly 
renders  it  much  more  pleasant.  And  if  any  is  received,  the 
principal  will  not  in  honour  prefer  a  claim  to  the  amount. 

The  bailiff's  ^*  Journal,"  from  which  all  cash  transactions  are 
posted,  will  be  a  private  book  only,  and  should  show  at  any  given 
moment  the  amount  of  cash  in  hand.  The  simplest  arrangement 
is  as  follows : — Supposing  the  week  to  commence  on  Saturday, 
you  cany  forward  the  cash  balances  (if  any)  from  the  preceding 
week.  Then,  as  payments  or  receipts  occur,  deduct  or  add  the 
respective  amounts — the  balance  thus  showing,  as  above  stated, 
the  contents  of  the  cash-box.  On  the  following  Saturday  morn- 
ing, when  the  books  are  made  up,  it  is  only  needful  to  take  off 
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first  the  amounts  which  belong  to  the  ^  weekly  account,"  and  die 
remainder  betongs  to  the  farm  cash  account.  The  joint  balances, 
or  difference  betwixt  a  balance  on  the  one  and  a  deficiency  on 
the  other,  should  correspond  with  the  balance  an  jnivate  account. 
Of  oourse  the  items  in  said  Journal  will  hare  been  transferred 
from  a  pocket  memorandum  book,  accoiding  to  the  order  of 
occurrence.  A  herd  book  for  detailed  entries  respecting  the 
breeding  stock  should  not  be  overlooked. 

7.  Influsnce  of  such  Fabais. 

The  influence  exerted  on  the  neighbourhood  at  laige  depends 
greatly  upon  the  nature  of  the  management  pursued.  In  some 
narrow  minds  there  is  a  lurking  prejudice  which  manifests  itself 
in  this  wise :  *^  Ah,  it  may  do  very  well  for  his  Lordship,  but 
if  there  were  a  rent  to  pay,  things  would  not  be  done  qnite 
in  tkat  fashion."  If  such  a  spirit  is  to  be  deprecated,  neither 
should  frequent  occasion  be  given  for  its  manifestation ;  still, 
where  improvements  are  steadily  pursued,  and  most  new  plans 
get  a  trial,  failures  must  now  and  then  occur  ;  but  failure  often 
reads  us  as  useful  a  lesson  as  success  can  ever  do.  If  then  an 
open,  generous  spirit  pervades  the  whole,  which  conceals  nothing 
but  welcomes  truth  in  whatever  garb,  it  may  surely  disregard 
cavilling  of  the  sort  alluded  to,  at  an  occasional  mischance.  If 
the  landlord's  management  be  not  exactly  a  pattern  for  his 
tenantry,  yet  its  influence  may  be  none  the  less  useful  or  d^ 
siraUe. 

But  a  much  more  tangible  influence  is  exerted^  where  a  tbo* 
roughbred  bull,  or  staUion,  is  kept  not  only  for  the  use  of  the 
home-farm,  but  for  the  benefit  of  the  tenantry  as  well.  If  pure- 
bred bull-calves  are  also  disposed  of  to  those  on  the  property,  at 
reasonable  prices,  material  improvement  in  the  stock  may  be 
expected.  In  like  manner,  select  varieties  of  seed-corn,  clean  and 
true,  may  be  disseminated  with  much  advantage. 

Great  difference  of  opinion  exists  as  to  whether  landlord  and 
tenant  should  come  into  competition  together  at  district  agricol* 
tuml  associations.  It  is  contended,  on  the  one  hand,  that  the 
former  from  their  larger  means  have  an  unfair  advantage  over 
the  other  class  as  competitors.  These  objectors  seem  to  overtook 
the  simple  fact  that  tenants  take  fully  as  many  prizes  as  landlords 
have  ever  done.   Rather,  then,  let  this  honourable  rivalry  continue. 

Upcm  the  labonren  of  the  district,  a  material  effect  for  good 
or  evil  may  be  produced  by  the  manner  in  whidi  such  Sums  axe 
conducted.  If  wages  are  higher  than  in  the  locality  generally^— 
which  is  often  the  case— there  will  be  little  difficulty  in  obtainiay 
the  best  hands  for  cmistant  employment,  and  if  both  good  morals 
and  expert  workmanship  be  friirly  recognised,  a  staff  of  men  may 
be  raised  up,  of  whom  die  employer  may  well  be  proud.   Oppom 
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tunity  is  thus  afforded  for  those  who  wish  to  better  themselves  in 
the  world  to  ^o  so.  Referring  to  but  the  past  three  or  four  years 
of  oar  own  experience,  in  this  respecti  we  can  at  this  moment 
point  to  Tarious  hands  now  in  a  higher  position,  who  availed 
themselves  of  such  opportunities.  One  is  managing  a  farm  for 
a  widow  lady  near  Coventry ;  another  is  bailiff  to  a  gentleman 
in  Wilts ;  a  third  is  foreman  to  a  g(x>d  farmer  in  another  locality ; 
a  fourth  and  a  fifth  are  in  charge  of  lads  at  a  reformatory  insti- 
tution ;  a  sixth  is  assistant  teacher  in  a  district-sdiool ;  two  are 
engine  driver,,  one  a  railway  port«  while  nearly  a  dosen  boy. 
have  moved  to  better  positions.  Were  we  allowed  to  su^^st, 
we  would  say,  Never  take  on  a  permanent  tiand  without  cbtaining  a 
mtirfactory  written  chxracter^  and  never  part  with  a  man  without 
fitrnishinff  him  with  a  similar  docmnent^ifheisworthyof  it.  Show 
mm  that  character  is  of  value  in  the  world.  Looking  further  back, 
we  may  refer  to  another  case,  in  which  three  young  men  were  all 
emjdoyed  at  the  same  farm,  earning  at  that  time — ^for  wages  were 
low — but  nine  or  ten  shillings  per  week.  Of  these  three,  one 
has  done  well  in  the  Colonies,  anodier  is  resident  agent  to  a 
Bedcshire  baronet,  and  the  third  is  bailiff  to  a  nobleman  in  one 
of  the  nudland  counties. 

Good  hands  for  drilling,  ploughing,  stacking,  &C.,  with  a  firs^ 
class  shepherd  and  cowman,  should  be  found  upon  every  home- 
£etrm.  The  other  appointments  will  then  match  one  another; 
the  team  will  be  well-fed  and  lively-going ;  the  harness  well-kqit, 
with  a  spioe  of  display  about  it ;  the  stock  will  have  an  air  of 
comfort ;  and  the  implements  will  be  in  good  order,  and  in  their 
proper  places. 

But  dxere  is  one  drawback  in  having  wages  higher  than  the 
current  rate  of  the  district — the  difficulty  of  setting  piecework 
to  the  hands,  unless  at  a  somewhat  extravagant  price.  Now, 
]Hecework  should  of  all  things  be  cultivated,  wherever  practicable ; 
it  has  many  advantages  both  for  employer  and  employed :  and 
not  the  less,  because  slack  hands  (fw  such  will  get  in  among 
others)  have  an  idea  that  it  is  not  needful  to  work  quite  so  hard 
for  the  squire  as  for  other  employers.  It  is  an  excellent  and 
praiseworthy  plan  to  let  the  hands  off  on  Saturday  afternoon,  say 
at  four  o'clodcy  summer  and  winter.  It  is  a  boon  which  they 
will  value,  its  loss  to  the  employer  is  not  appreciable,  and  it 
•Sords  an  example  worthy  of  imitation. 

Upon  the  owner  himself  a  beneficial  influence  will  assuredly 
be  exerted,  if  he  gives  moderate  attention  to  the  farm  in  his  own 
occupation.  He  gets  a  greater  insight  into  rural  affairs,  he  is 
better  able  to  judge  of  all  that  pertains  thereto,  and  he  can  more 
readily  sympathise  with  the  losses  which  his  tenants  at  any  time 
experience. 
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8.  The  Bailiff. 

ft 

He  is  in  Ireland  designated  a  steward,  in  Scotland  a  grieve  or 
overseer,  wMle  "  farm  manager  "  will  either  describe  or  designate 
the  office  all  the  world  over.  The  duties  and  occupation  attached 
to  this  position  are  certainly  among  the  most  pleasant  which  can 
be  met  with :  they  are  not  the  most  highly  paid,  probably  because 
pleasure  and  profit  tc^ether  are  more  than  can  be  often  obtained. 
The  same  activity  and  abilities  devoted  to  almost  any  other  line 
of  business  would  generally  procure  very  different  emoluments. 

The  bailiff  occupies  an  intermediate  position,  between  the 
owner  and  those  widi  whom  he  has  dealings  through  the  farm. 
Hence,  although  retaining  his  individuality,  it  is  right  that  he 
should  as  far  as  possible  carry  out  the  views  and  intentions  of  the 
principal.  If  a  resident  agent  has  the  control,  he  in  most 
respects  represents  the  owner ;  it  is,  therefore,  well  that  there 
should  be  a  fair  understanding  at  the  outset.  The  principal  or 
his  agents  have  the  right  to  interfere  or  to  direct  at  any  given 
time,  and  if  the  bailiff  acts  wisely  he  will  give  such  general 
directions  as  will  ensure  their  orders  being  attended  to,  though 
his  own  for  the  time  shall  remain  unfulfilled.  But  this  is  a  right 
which  few  honourable  men  care  to  exercise,  except  in  an  unfore- 
seen emergency.  The  employer  may  also  purchase,  either 
personally  or  by  commission,  any  stock  which  his  taste  or  fancy 
may  incline  to.  It  makes  no  difference  in  the  world  to  the  bailiff 
but  to  lessen  his  responsibility ;  let  his  temper,  therefore,  remain 
unruffled.  In  a  case  which  we  knew  some  years  ago,  where  the 
owner  was  fond  of  buying  and  selling  personally,  a  very  great 
mistake  had  been  committed  in  the  purchase  of  a  lot  of  Irish 
animals,  which,  with  all  the  feeding  that  could  be  given,  had 
ultimately  to  be  turned  out  at  a  sacrifice.  ^*  I  told  your  Lordship 
so,"  said  the  bailiff;  and  a  cheque  for  the  quarter's  salary  was 
the  immediate  result  of  that  morning's  remark.  It  is  no  use 
offering  one's  opinion,  unless  such  opinion  is  asked  or  expected ; 
for  we  again  repeat  that  the  principal  has  a  perfect  right  to  take 
that  share  in  the  management  personally  which  he  sees  fit. 

Times,  also,  will  occur  when  the  manager  is  requested  to  be 
in  attendance  upon  his  employer,  and  that,  too,  at  a  period  when 
business  urgently  claims  his  presence  elsewhere.  By  all  means 
attend  the  former,  and  make  such  arrangements  as  you  best  can 
for  the  latter.  Country  gentlemen  especially,  have  often  so  many 
engagements  on  hand,  that  they  cannot  afford  to  w(dt,  but  must 
be  waited  upon — ^besides  which,  they  pay  for  such  attention. 

The  settlement  of  marketing  and  other  incidental  expenses 
often  forms  a  source  of  annoyance,  which  had  better  be  avoided. 
There  have  been  cases  where  no  expenses  at  all  were  charged^— 
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where  lots  of  beasts  from  distant  fairs,  it  might  be,  were  brought 
home  without  the  slightest  apparent  cost  to  the  owner.  Another 
man  enters  his  expenses  to  £he  minutest  item,  including  droving 
charges,  &c,  and  perhaps  gets  sharply  criticised  for  his  pains. 
Let  the  reader  judge  which  plan  is  the  right  and  businesslike  one 
— viz.  where  expenses  are  fairly  charged,  or  where  expenses  are 
left  in  the  background,  while  an  increase  in  the  price  per  head 
makes  all  straight,  and  something  more.  In  regard  to  weekly 
markets,  a  regular  stated  sum  should  be  allowed  for  each  attend* 
ance,  fairly  to  cover  all  expenses,  including  dinner,  stabling,  and 
tolls.  When  this  point  is  once  arranged,  let;  it  be  done  with  for 
all  time  to  come. 

In  regard  to  the  settlement  of  accounts,  it  is  well  to  obtain  a 
receipt  for  all  moneys  paid,  small  sums  (say  under  half-a-sovereign) 
alone  excepted.  Though  such  is  not  the  custom  in  farming  ma- 
nagement generally,  yet  it  has  but  little  difBculty  in  practice. 
The  manager  should  be  provided  with  blank  forms  of  receipt, 
and  the  filling-up  is  only  the  work  of  a  moment,  while  the  satis- 
faction and  clearness  it  affords  can  hardly  be  regarded  too  highly. 

In  relation  to  the  other  parts  of  the  establishment,  the  bailiff 
holds  an  important  position ;  as  farm  supplies  of  various  kinds 
(labour  or  assistance  sometimes  included)  bring  him  into  con* 
nexion  with  most  of  the  other  heads  of  departments.  Seek  to 
maintain  a  good  understanding ;  what  supplies  are  wanted,  let 
them  be  promptly  and  cheerfully  given ;  and  endeavour  to  keep 
up  the  credit  of  the  establishment  by  honourable  dealings  towards 
all.  As  to  the  men,  it  is  quite  possible  to  retain  a  good  and 
friendly  connexion  with  them,  while  at  the  same  time  full  value 
is  obtained  for  the  wages  paid.  Punctuality  in  hours,  strict 
supervision,  and  kindly  feelings,  will  tend  materially  to  soften 
the  yoke  of  labour.  No  begging  for  gratuities  should  be  tole- 
rated; and  it  would  be  better  far,  if  that  constant  source  of 
annoyance — ^beer — were  banished  from  business  relations  be- 
tween employer  and  employed.  But  unhappily  upon  many  a 
Home-farm*  the  tap  runs  too  freely,  part  of  the  wages  being  thus 
paid  in  money  and  part  in  beer,  while  disputes  and  vexation  are 
the  invariable  result.  In  this  respect  the  bailiff  has  often  in  his 
hands  a  great  power  for  good  or  for  evil.  Let  such  power  be 
exerted  in  the  right  direction,  and  Home-farms  will  yet  stand 
higher,  and  their  utility  be  more  acknowledged,  than  has  hitherto 
been  the  case. 

Stonekigh  Abbey  Farm,  Warvfichsktre, 
Apnl,  1862. 

*  Certainljr  not  apon  all— ^vK/e  the  published  experience  of  Mr.  Holland,  M.P.y 
on  this  sabject. 
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XV. — On  Portable  Manures  and  their  Home  Mamifacture. 

By  A&CHiBAU>  Smith  Max^yell. 

It  is  unnecessary  for  my  present  object  to  dilate  upon  the  benefits 
which  agriculture  has  derived  from  the  use  of  portable  manures, 
because  experience  has  already  set  this  point  beyond  dispute. 
The  next  point  for  consideration  is  how  die  farmer,  who  has  the 
knowledge  of  the  intrinsic  value  of  manures,  is  to  guard  himself 
against  imposture  in  his  purchases.  A  remedy,  it  was  believed, 
would  be  found  in  the  general  adoption  by  the  manure  trade  of 
the  practice  of  selling  by  analysis  (accompanied  with  a  written 
guarantee  of  the  bulk  delivered),  undoubtedly  the  only  true  test 
of  the  real  value  of  manures.  Yet  notwithstanding  that  fanners 
themselves  took  the  initiative  in  this  matter  and  forced  the  trade 
to  adopt  this  measure,  how  few  among  them  take  the  trouble  to 
satisfy  themselves  that  the  manures  purchased  are  actually  of  the 

auality  represented,  and  commercially  worth  the  price  at  which 
ley  are  sold  I  There  is  scarcely  any  district  without  its  agri- 
cultural association  or  club,  and  surely  in  each  a  chemist  is  to 
be  found  at  hand  competent  at  least  to  detect  any  material  de- 
preciation in  the  manurial  value  of  an  article  from  the  original 
analysis.  If  by  the  report  upon  samples  submitted  to  such 
chemist  for  examination  suspicion  be  at  any  time  aroused, 
recourse  could  then  be  had  to  an  accredited  analytical  chemist 
for  an  accurate  analysis  of  samples  taken  from  the  bulk,  which, 
if  found  to  come  below  the  standard  analysis  on  the  faith  of  which 
the  purchase  is  made,  would  lead  to  an  adjustment  of  the  dif- 
ference in  value,  or  if  the  imposition  be  flagrant,  the  stuff  would 
be  returned  and  the  result  of  the  investigation  made  public.  In 
Berwickshire  this  practice  is  in  full  operation,  and  has  had  a 
wonderful  e£fect  in  checking  fraud. 

While  the  test  of  analysis  is  destructive  to  the  interests  of 
adulteration,  it  acts  as  a  protection  and  encouragement  to  the 
honest  dealer. 

However  desirable  it  may  be  that  farmers  should  possess  a 
general  knowledge  of  agricultural  chemistry,  this  is  a  study 
that  demands  more  time  and  attention  than  most  of  them 
can  well  spare:  it  is,  however,  matter  of  surprise  that  so  few 
make  inquiry  into  the  properties  of  the  manures,  which  they 
apply  in  ignorance,  and  therefore  cannot  know  how  to  use  to  the 
best  advantage.  An  analysis  is  of  little  use  merely  to  /ooA  atj 
to  those  who  do  not  understand  it  or  know  how  to  calculate  its 
worth. 

In  now  laying  before  the  reader  the  ordinary  method  in  practice 
of  preparing  manures,  I  do  not  wish  it  to  be  imagined  that  the 
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fSirmer  can  make  as  cheaply  as  those  extensiyelj  engaged  in  the 
trade,  for  quantity  most  always  influence  the  cost  of  production ; 
but  I  am  of  opinion  that  they  can  make  at  a  cheaper  rate  than 
the  dealers  «e//,  or  in  other  words,  that  the  di£ference  of  the  cost 
of  production  in  the  two  cases  is  not  equal  to  the  profits  of  the 
trade,  ranging  as  these  do  at  from  15  to  25  per  cent*.  The  manu- 
facturer may  not  have  all  this  to  himself:  agents'  commission 
(5  per  cent — I  have  known  10  per  cent  and  even  more  paid) 
must  be  provided  for;  butthe  farmer  pays  for  the  tohok.*  Manures 
are  now  so  numerous,  and  sold  under  so  many  different  names, 
that  it  would  fill  a  page  to  enumerate  the  half  of  them,  to  say 
nothing  of  many  that  are  bought  from  some  noted  maker  and 
again  sold  (at  a  good  profit)  as  the  buyer's  own  make.  It  is, 
however,  satisfactory  to  observe  a  marked  improvement  in  manu- 
factured manures  generally  of  late,  years,  which  I  believe  in  a 
great  measure  to  arise  from  the  demand  that  is  now  made  for  an 
analysis. 

Bones  and  their  products  for  Manure. — ^The  various  materials 
from  which  superphosphate  of  lime  is  derived,  such  as  bones, 
English  or  Foreign,  bone-ash,  animal  charcoal,  apatite,  and 
coprolites,  diflfer  in  value  according  to  the  proportion  of  bone 
earth  which  they  contain.  This  proportion  will  vary  from  46 
per  cent  in  raw  bones,  to  50  and  60  per  cent  in  boiled  bones 
or  coprolites,  and  60  to  80  per  cent  and  upwards  in  bone-ash, 
apatite,  and  some  other  foreign  substances.  We  see,  then,  how 
wide  a  range  is  included  in  the  value  of  these  materials. 

PerTtn. 
Assuming  bone-ash  containiDg  60  per  cent,  to 

be  worth        4?.    58. 

The  proportionate  price  for  65  per  cent.,  would  he    41,  16s. 

„  „  70  „  ..     51.    6a. 

„  „  75  to  85   „  6i.  to  6i.  16«. 

The  value  of  the  superphosphates  is,  however,  estimated  by  the 
source  from  whence  they  are  derived^  as  well  as  by  the  percentage 
of  sdMe  and  insoluble  phosphates  they  yield.  Superphosphates 
made  fi-om  coprolites  and  apatite,  although  they  may  contain  the 
same  percentage  of  soluble  and  insoluble  phosphates  as  firom 
ground  bones  and  bone-ash,  do  not  command  l}ie  same  price, 
being  of  less  value :  hence  the  practice  of  most  manufacturers  is 
to  make  a  distinction  between  the  two — ^bone  superphosphate 
(commonly  called  dissolved  bones)  being  usually  sold  "warranted 
free  of  any  admixture  of  coprolites." 

It  is  unnecessary  here  to  enter  into  the  details  of  the  machinery 
at  present  in  use  in  a  large  manufactory  for  the  preparation  of 
superphosphates,  where  the  object  is  the  production  of  the  greatest 

*  It  ifl  a  common  practice  to  ▼eigh  in  the  bags,  making  no  allowance  for  tare. 
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quantity  in  the  shortest  time  aoid  at  the  smallest  cost.  It  is  enough 
to  know  that  costly  machinery  is  not  required  for  home  manu-' 
fo/cturey  all  that  is  requisite  being  simply  a  fit  or  two  of  the 
following  dimensions  and  materials,  with  sufficient  storage  accom- 
modation. 

Having  dug  out  a  space  large  enough  for  a  pit  10  feet  long, 
6  feet  wide,  and  2^  feet  deep,  inside  measurement,  level  the 
bottom  and  lay  down  3  inches  of  miU'Wrouaht  puddle,  upon  which 
place  fire-brick  flue-covers  to  form  the  sole  of  the  pit ;  build  the 
sides  and  ends  with  common  bricks  (a  brick  and  half  thick), 
using  no  cement  or  plaster ;  puddle  outside  and  pack  with  fine 
sand.  After  the  pit  has  been  once  used  for  dissolving,  the  in- 
terstices between  the  bricks  will  be  filled  up.  A  pit  of  this  size 
is  capable  of  holding  two  tons  of  ground  bones.  Pits  may  of 
course  be  made  of  smaller  dimensions,  if  preferred.  Strong 
wooden  vats  or.  tubs  will  suit  equally  well.  In  preparing  super- 
phosphate, first  throw  into  the  pit  the  substance  it  is  intended  to 
dissolve ;  pour  over  this  one-fourth  its  weight  of  water,  stirring 
and  mixing  well  with  a  wooden  rake  or  pole ;  then  add  sulphuric 
acid,  which  may  be  twice  the  weight  of  the  water  or  half  the 
weight  of  the  substance  to  dissolve :  stir  and  mix  the  mass  as 
before.  Take,  for  example,  2  tons  of  bone-ash,  containing  75  per 
cent,  of  phosphates,  10  cwt.  or  112  gallons  water,  1  ton  sulphuric 
acid,*  and  allow  to  remain  48  hours  in  the  pit :  the  above  would 
yield  46  per  cent,  of  phosphates,  of  which  there  would  be  24  per 
cent  soluble,  at  an  average  cost  of  5/.  5^.  to  5/.  10^.  per  ton. 

Superphosphate  made  by  dissolving  coprolites,  apatite,  or  bone- 
ash,  contains  no  ammonia,  of  which  there  is  an  appreciable 
quantity  in  superphosphate  made  from  fresh  (unboiled)  bones.t 
Ammonia,  when  wanted,  is  generally  supplied  by  the  addition 
of  sulphate  of  ammonia. 

Ground  bones  and  coprolites  require  more  acid  to  make  the 
phosphates  soluble  than  bone-ash.  The  finer  bones  are  reduced 
the  less  acid  will  be  required,  and  their  division  being  more 
minute,  more  soluble  phosphates  will  be  obtained. 

When  superphosphate  of  lime  is  removed  from  the  pits,  it  is 
unnecessary  to  employ  any  drying  substance  to  take  up  the  re- 
dundant moisture;  for  if  allowed  to  remain  in  a  heap  for  a 
sufficient  time,  the  moisture  will  evaporate  by  the  heat  generated 
in  the  mass,  and  although  losing  in  weight  according  to  the  time 
it  remains  in  the  heap  (under  cover),  there  will  be  an  increase  in 

*  Brown  snlphnrie  acid  (called  nnconcentrated)  1*7  speciflc  fn.viij,  or  of  140  ' 
(by  TwaddeVs  hydrometer),  aa  being  the  cheapest,  is  best  suited  for  the  purpose 
of  dissolying  bones,  the  price  ranging  from  4Z.  to  4l.  155.  per  ton. 

t  From  4  to  4*5  per  cent,  in  imboiled  bones,  and  from  2  to  3  in  boiled  booes. 
—P.  H.  F. 
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the  percentage  of  soluble  phospliates.  If  required  for  application 
shortly  after  preparation,  care  must  be  taken  that  calcareous 
matters  (chalk  or  lime)  are  not  used  as  drying  materials,  which 
would  to  a  certain  extent  neutralise  the  acid,  and  consequently 
reduce  the  solubility  of  the  phosphates.  Dry  bone-ctsh  or  bone- 
meal  will  suit  the  purpose  well.  Having  thus  arrived  at  the 
hasis  from  which  most  of  the  best  manures  are  made,  what  remains 
to  form  a  compound  manure  is  a  very  simple  affair,  because,  as  far 
as  die  farmer  is  concerned,  according  to  the  quantity  of  am- 
monia added,  a  manure  will  be  formed  rich  or  poor  as  the  maker 
may  choose.  To  derive  the  full  effect  firom  phosphoric  acid,  it 
nmst  be  conjoined  with  ammonia.  Now,  for  agricultural  purposes 
genuine  Peruvian  guano  is  the  cheapest  source  of  ammonia ; 
therefore  a  mixture  of  pure  bone  superphosphate  and  Peruvian 
guano  (proportioned  according  to  the  crop  and  soil  for  which  it 
is  intended),  will  form  a  phospho-Peruvian  guano  or  manure 
(call  it  what  you  like)  of  money  value  equal  to  any  manure  sold, 
and  infinitely  superior  to  the  greater  portion  of  compound  manures 
in  die  market  The  mixture  improves  the  power  of  each,  the 
free  acid  of  the  superphosphate  fixing  the  ammonia  in  the  guano, 
which  is  besides  presumed  by  some  chemists  to  exert  an  influence 
in  decomposing  mineral  ingredients  in  the  soil.  Should  at 
any  time  a  difficulty  occur  in  procuring  a  supply  of  suitable 
materials  for  making  superphosphate,  then  purchase*  genuine 
South  American  or  other  good  phosphatic  g^ano,  of  which  take 
3  tons  and  mix  with  1  ton  of  Peruvian  guano,  and  the  result  in 
ordinary  cases,  when  applied  to  root-crops,  will  equal  4  tons  of 
Peruvian  per  ge.  The  proportions  can  be  varied  according  to 
circumstances.  Peruvian  guano  alone  in  a  very,  dry  season  like 
1859,  proved  in  many  places  nearly  a  friilure  in  comparison  with 
this  mixture,  and  inferior  in  promoting  the  gprowth  of  turnips  to- 
South  American  guano  unmixed,  as  will  be  seen  from  the  annexed 
published  report  of  experiments  made  in  1859  on  the  growth 
of  turnips  with  different  manures  by  the  Inverness  Farmers'* 
Society  (see  p.  274). 

Among  these  nineteen  carefully-selected  manures,  it  was  proved 
that  the  same  money  value  of  South  American  ffuano  produced 
about  4  tons  more  turnips  per  acre  than  Peruvian  guano,  and 
much  more  in  proportion  than  any  of  the  other  manures  named 
and  detailed  in  the  above  report — the  Peruvian  guano  producing 
per  imperial  acre  13  tons  2  cwt  17  lbs.,  at  a  cost  of  3s.  9J<2. 
per  ton,  and  the  South  American  guano  17  tons  2  cwt  3  qrs. 
7  lbs.,  at  a  cost  of  Ss.  2^.  per  ton.  The  cost  of  the  manures  I 
have  recommended  will  not  exceed  8/.  per  ton,  taking  the  price 
of  pure  dissolved  bones  and  South  American  guano  at  6/.  55.  and 
6{.  10s,  per  ton,  and  Peruvian  guano  at  12/.  10^.  per  ton ;  and 

VOL.  zziii.  T  they 
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thej  maj  be  applied  in  all  seasons  with  greater  kopes  of  success 
than  nine-tenths  of  the  special  manures  for  grass,  grain,  and  roots^ 
with  which  the  market  is  inundated. 

There  is  another  substance  which  fiinners  might  turn  to  account 
for  the  home  manufeicture  of  manure,  vis.  the  ammoniacal  liquor 
from  gas-works,  but  that  in  most  j^ces  the  entire  supply  is 
purchased  by  contract  by  the  manu&cturers  ct  sulphate  of  am«> 
moDia.  ThL  ammonia^l  liquor  is  of  o(miderab£.  value  a.  a 
fermenting  agent  in  dissolving  bones.  After  being  once  distilled 
it  contains  20  per  cent  of  ammonia,  chiefly  in  the  state  of  a 
carbonate^  in  which  fonn  it  is  liable  to  escape ;  and  in  order  to 
check  the  eraporation,  sulphuric  acid  should  be  mixed  with  it. 
The  difficulty  of  procuring  this  liquor,  as  already  mentioned, 
must  interfere  with  its  extended  use  on  tibe  £axm.  It  is  generally 
admitted  that  the  use  of  nitrogenous  manures  alone  for  top* 
dressing  cereals  promotes  too  rapid  growth,  rendering  the  stem 
succulent,  and  thereby  inducing  in  the  crop  a  tendency  to  lodge. 
Many  substances  have  been  recommended  to  counteract  this 
tendency,  without  impairing  the  properties  of  the  manure  em- 
ployed. Salt  has  hitherto  been  most  generally  used,  with  Peru- 
vian guano :  the  complaint,  however,  against  this  article  is,  that 
while  it  stiffens  the  straw,  it  lessens  its  bulk.  Sulphate  of  soda  is 
now  coming  into  use  to  mix  with  nitrate  of  soda  and  sulphate  of 
ammonia,  and  with  good  efect.  As  the  question  is  asked  occa- 
sionally where  nitrate  of  soda  is  made,  it  may  not  be  altogether 
out  of  place  to  state  that  the  greater  portion,  if  not  the  whole 
used  in  agriculture,  is  imported  from  South  America,  E!ast  Indian 
nitrate  of  soda  being  employed  in  the  manufacture  of  nitrate  of 
potash  (saltpetre),  in  which  state  it  comes  to  this  country. 

Ferment^  Bofnes. — Several  substances  may  be  employed  to 
ferment  bones :  ashes  of  wood,  peat,  and  coal,  sawdust,  droppingps 
from  the  stable,  brewery  refuse,  shoddy,  or  any  substance  that 
will,  when  mixed  with  ground  bones,  induce  fermentation :  these^ 
if  moistened  with  the  dralnings  from  the  dunghill,  urine,  gas- 
liquor,  &c.,  when  reduced  to  a  crumbling  state,  will  furnish 
a  manure  of  considerable  fertilising  properties.  The  heap  having 
been  made  up  with  sufficient  moisture,  is  left  to  ferment,  the 
operation  being  performed  in  a  covered  shed.  As  a  general  rule, 
bones  as  a  manure  are  better  adapted  for  light  graveUy  soils  than 
for  stiff  land. 

Carcases, — Horses  and  cattle  that  die  on  the  &rm  through 
disease,  accident,  or  age,  are  in  general  buried ;  as,  being  of  no 
further  use,  that  is  the  best  resource  for  putting  them  out  of  the 
way.  I  shall  point  out  what  should  be  done  with  such  carcases, 
whereby  they  may  be  turned  to  some  useful  and  economical 
purposes.     First  skin  the  animal,  as  done  in  a  slaughterhouse ; 

T  2 


276  Home  Manufadure  of  Portable  Manures. 

sprinkle  well  the  skin  with  salt  on  the  fleshy  side  to  preserve  it 
from  putrefaction,  then  roll  it  up,  when  it  may  be  kept  till  a 
convenient  opportunity  for  disposal  to  a  tanner.  The  carcase  is 
then  cut  up  into  pieces  of  ^  cwt.,  put  into  a  boiler  with  water  and 
boiled  for  28  hours,  by  which  time  the  flesh  will  have  so  softened 
that  the  bones  can  be  taken  out.  Before  doing  so,  whatever 
grease  there  is  will  float  on  the  top;  this,  when  skimmed  off, 
will  be  found  superior  to  any  other  grease  for  lubricating  ma- 
chinery and  cart^azles.  The  boiled  flesh  may  be  cut  up  and 
mixed  with  the  farmyard  manure ;  and  the  liquor  or  soup  might 
be  used  to  ferment  bones,  or  run  into  the  liquid-manure  tuik 
The  quantity  of  each  ingredient  depends  entirely  upon  the  size 
and  condition  of  the  animals.  Taking  an  ordinary-sized  farm- 
horse,  in  working  condition,  weighing  15  or  16  cwt,  the  follow- 
ing may  be  assumed  as  the  approximate  value  of  the  products : — 

£.    ».  d. 

Skin,  present  value  lOf.  6c?.,  average        ..      ..     0    8  6 

Grease,  28  lbs.,  at  6c2.  per  lb 0  14  0 

Bones,  <2ry,  56  lbs.,  at  48.  per  cwt 0    2  0 

Flesh  and  liquor  for  manure      0    2  6 

17    0 
(84  lbs.  is  the  greatest  weight  of  dry  bones  the  largest  horse  will  yield.) 

We  cannot  too  forcibly  impress  upon  farmers  the  importance 
of  being  assured  that  the  articles  they  purchase  are  genuine ;  the 
absolute  necessity,  therefore,  of  buying  only  by  a  guaranteed 
analysis,  and  of  proving  the  correctness  of  the  same  by  a  check 
analysis  of  a  sample  taken  from  the  bulk  delivered.  By  this 
means  any  difference  in  value  may  be  adjusted  before  application, 
and  disputes  avoided ;  for  it  is  hopeless  to  look  for  redress  after- 
wards^ on  the  ground  that  the  results  did  not  come  up  to  expecta- 
tion. Makers  of  chemical  manures  buy  the  materials  they  use 
by  analysis :  were  this  precaution  neglected,  the  manufacture  of 
manures  would  be  a  thing  of  chance  instead  of  calculation  and 
science.  Why  should  farmers  be  less  alive  to  their  own  interests  ? 
The  trouble  is  little  and  expense  as  nothing  compared  with  the 
interests  at  stake. 

There  are,  however,  some  farmers  who  expect  too  much  from 
the  use  of  portable  manures.  It  is  absurd  to  suppose  that  these 
alone  can  keep  the  land  at  all  times  in  good  heart ;  they  ought 
rather  to  be  employed  as  stimulants  or  auxiliaries,  than  as  a 
complete  substitute  for  farmyard  manure. 

27«^  February,  1861. 
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XVI. — On  the  Commercial   Value  of  Artificial  Manures.      By 

Dr.  Augustus  Voelcker. 

Not  more  than  fifteen  or  twenty  years  ago  the  manufacture  and 
sale  of  artificial  manures  partook  more  of  the  character  of  a 
venturous  speculation  than  of  that  of  a  legitimate,  well-regulated 
business.  Few  men  of  substance  and  character  were  then 
willing  to  embark  their  skill  and  capital  in  a  new  and  untried 
undertaking.  On  the  other  hand,  many  persons  thrown  out  of 
employment — ^having  little  or  nothing  to  lose,  and  everything  to 
gain — eagerly  seized  the  opportunity  of  making  a  living  by  pre- 
paring and  selling  compounds  many  of  which  scarcely  deserved 
the  name  of  artificial  manure.  At  that  time  inferior,  altogether 
trashy  mixtures,  were  the  rule,  and  well-prepared,  intrinsically 
valuable  fertilisers  quite  the  exception. 

Like  other  agricultural  chemists,  I  directed  public  attention 
to  the  extensive  frauds  to  which  the  unsuspecting  farmers  of 
England  were  subjected,  and  was  oi)e  of  the  first  who  published, 
with  a  view  still  further  to  check  the  nefarious  dealings  of  un- 
scrupulous persons,  a  valuation-table  or  priced-list  of  the  various 
fertilising  constituents  usually  entering  into  the  composition  of 
artificial  manures.  * 

In  conjunction  with  chemical  analysis,  the  valuation-tables 
published  by  Professor  Way,  Dr.  Anderson,  myself,  and  others, 
fully  answered  their  desired  end,  and  it  was  of  little  or  no  con- 
sequence to  which  table  preference  was  given. 

&y  degrees  agriculturists  learned  to  appreciate  the  material 
services  which  the  analytical  chemist  was  willing  and  capable  of 
rendering  to  intending  purchasers  of  artificial  manures.  The 
publication  of  these  tables  and  their  extensive  use  and  applica- 
tion in  estimating  the  money  value  of  manures,  have  had  much 
influence  in  rendering  the  manure-trade  what  it  now  is,  as  a 
rule,  namely — a  well-regulated  business,  carried  on  by  men  of 
substance  and  character,  possessed  of  skill  and  commercial 
knowledge  and  enterprise. 

At  present  manure-dealers  who  have  gained  for  themselves  an 
unenviable  notoriety  can  effect  but  few  sales ;  whilst  in  the  great 
majority  of  cases  well-prepared,  concentrated  manures,  though 
by  no  means  of  equal  value,  may  now  be  bought  in  almost  every 
market-town  at  much  lower  rates  than  the  cost  of  similar  fertilisers 
if  prepared  by  the  farmer  himself. 

Valuation-tables  have  been  of  great  use  in  past  times,  and  are 
still  serviceable  helps  for  detecting  at  once  gross  imposition; 
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they,  likewise  afford  important  data  in  estimating  the  money 
value  of  manures. 

But  the  gigantic  dimensions  which  the  manufacture  of  aiti-* 
ficial  manures  has  assumed  during  the  past  few  years  in  this 
country,  and  the  consequent  altered  conditions  of  the  manure 
trade,  necessitate  not  only  several  modifications  in  the  prices  at 
which  the  various  constituents  of  artificials  are  valued,  but  like- 
wise much  circumspection  in  estimating  by  analysis  and  calcnla* 
tion  the  money  value  of  a  manure. 

Having,  in  my  capacity  of  Consulting  Chemist  to  the  Royal 
Agricultural  Society,  numerous  samples  of  all  kinds  of  artificial 
manures  annually  submitted  to  me  for  examination  and  opinion, 
and  having,  moreover,  made  myself  practically  acquainted  with 
the  manu&ctnre  of  artificial  manures,  and  attentively  followed 
its  rise  and  progress,  I  believe  that  I  am  in  a  position  to  say 
without  hesitation  that  the  true  money  value  of  a  manure  cannot 
always  be  calculated  with  anything  like  precision  by  mere 
reference  to  an  anidysis  and  certain  valuation-tables.  I  feel  in- 
clined to  go  a  step  further,  and  maintain  that,  at  the  present 
time,  such  mere  rule-of-three  calculations  frequently  convey 
wrong  impressions  of  the  value  of  certain  manures,  and  do  not 
further  the  real  interest  of  the  consvmer.  In  proof  of  this  I  may 
state  that,  not  long  ago,  I  saw  a  copy  of  an  aindysis  of  a  manure, 
the  comm^cial  value  of  which,  estimated  acconiing  to  the  usual 
tables,  was  given  at  11/.  10«.  a  ton,  and  yet  this  article  was 
offered  for  sale  at  7/.  10«.  a  ton.  It  may,  perhaps,  be  presumed 
that  this  manure  is  manufactured  under  peculiarly  &vourable 
circumstances ;  but  this  is  not  an  excepticMial  case,  for  the  calcu- 
lated value  of  certain  superphosphates  rich  in  soluble  phosphate 
of  lime  is  generally  2/.  or  32.  higher  than  the  price  at  which 
they  are  actually  sold.  On  the  other  hand,  it  is  no  unusual 
occurrence  to  meet  with  really  good  and  cheap  fertilisers,  which, 
submitted  to  ordinary  commerdal  analysis,  give  apparently  nn* 
satisfactory  results,  inasmuch  as  their  value,  when  calcidated 
according  to  any  of  the  approved  tables,  is  set  IL  to  22.  lower 
ffaan  their  true  money  value.  Recent  experience  has  convinced 
me  that  the  buyer  may  now  justly  expect  something  more  in  a 
manure  than  the  mere  agreement  of  its  calculated  value  with  the 
price  at  which  it  is  actually  sold.  It  is,  comparatively  speakings 
easy  to  j»epare  a  manure  say  at  61.  a  ton,  the  calculated  value  of 
which  amounts  to  the  same  sum ;  but  such  agreement,  in  my 
opinicHi,  is  no  guarantee  that  the  manure  is  really  worth  that 
price.  It  is  well  known  to  all  acquainted  with  the  peculiarities 
of  the  trade  in  artificials  that  many  samples  which,  as  the  saying 
is  amongst  manufacturers,  '^  analyse  well,"  can  be  produced  at  a 
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clieaper  rate  than  others  which  do  not  analyse  so  well,  but  which, 
nevertheless,  show  a  better  result  in  the  field,  and  possess  a  higher 
agricultural  and  commercial  value. 

I  should  much  regret  if  these  observations  should  induce 
any  one  to  deny  the  utility  of  submitting  artificial  manures  to 
chemical  analysis.  Without  a  correct  analysis,  not  even  an 
approximate  estimate  of  the  value  of  a  manure  can  be  given  ;  it 
is,  therefore,  and  always  will  remain  the  most  important  and 
most  indispensable  instrument  in  conducting  such  an  inquiry ; 
bat  there  are  other  data  likewise  to  be  taken  into  consideration 
before  the  true  money  value  of  manures  can  be  determined. 

Believing  chemical  analysis  to  be  of  the  highest  practical 
utility,  and  fearing  that  discredit  may  be  brought  upon  it  by  our 
"  Manure  Calculators,"  I  am  anxious  to  place  in  a  proper  light 
the  ordinary  money  calculations  which  are  given  by  most  chemists 
with  the  analyses  of  artificial  manures. 

These  calculations  in  many  instances  do  not  deserve  the  name 
of  valuations,  for  instead  of  indicating  what  a  manure  is  worth 
to  the  consumer  and  at  what  price  it  can  actually  be  bought  in 
the  market,  they  show  an  imaginary  value  which  in  some  cases 
is  much  lower,  and  in  others  much  higher,  than  the  price  at 
which  the  manure  can  be  supplied.  Take,  for  example,  the 
following  numbers,  which  express  the 

Composition  of  a  Sample  of  Svperpho^hatCj  seUing  at  62. 10s,  a  ton. 

Moisture 14-62 

^Organic  matter  and  water  of  combinadon      9*92 

Bi-pho8phate  of  lime        18*02 

Equal  to  bone-earth  rendered  soluble     ..      .-      ..  (28*12) 

Insoluble  phosphates        ••      *.      ••      ^     S'46 

Sulphate  of  lime       ^      42*15 

Alkaline  salts 2*34 

Insoluble  siliceous  matter  (sand) 4*49 

100*00 

*  Containing  sitrogen  «•     ««     ••         *S9 

Eqnal  to  ammonia     *71 

An  exoeedingi  J  simple  metliod  by  whidi  llie  ralue  of  arti6cial 
manoxes  is  calculated  is  to  regard  the  analysis  as  representing 
the  composition  of  100  tons  of  manure,  and  to  multiply  each 
coMslitoient  by  its  assnmed  market-price  per  ton,  and  dien  to  add 
up  aU  the  products.  We  thus  obtain  by  calculation  the  price  of 
100  tons,  and,  by  dividing  this  by  100,  the  asmuned  value  of 
lloo. 

The  following  list  gives  the  price  per  ton  of  each  oonstituenty 
according  to  lihe  valuation-tables  of  Professors  Way  and  Ander- 
son, and  Mr.  Nesbit: — 
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Organic  matter        

Soluble  phosphate  (t.  e.  bone-earth  rendered 

soluble  by  acid) 

Insoluble  phosphates      

Sulphate  of  lime      

Alkaline  salts 

Anunonia 


Wty. 

Anderson. 

£.  B.    d. 

£.    s.     d. 

1     0    0 

0  10    0 

33    6    0 

30    0    0 

7     0    0 

7    0     0 

10    0 

I     0     0 

1     0    0 

1     0     0 

56     0    0 

60    0    0 

Neibit 


£.  t.  d. 

10    0 


24 
8 
1 
1 

60 


0  0 

0  0 

0  0 

0  0 

0  0 


Calculated  according  to  Professor  Way's  table  we  obtained 
ihe  following  value  for  this  superphosphate  : — 

Yolae  per  Ton.  Total. 

£.  £. 

Moisture      ..      ..     14*62 

^Organic  matter    ..      14*62  x  1  —  14*62 

Bi-phosphate  of  lime 18*02 

Equal  to  bone-earth  made  soluble  (28*12)  x  33  »  927*96 

Insoluble  phosphates 8*46  x  7«  59*22 

Sulphate  of  lime         ..      42*15  X  1«  42*15 

Alkaline  salts     2*34  X  1  »  2*34 

Insoluble  siliceous  matter 

100*00 

*  Containing  nitrogen     ..     ..  *59 

Equal  to  ammonia        ..     ..  *7l  X  56  =>     39*76 

Calculated  value,  10^  16s.  per  ton.  £1086-05 

Proceeding  in  the  same  manner,  the  price  of  the  same  super- 
phosphate will  be  lOZ.  according  to  Dr.  Anderson's,  and  8Z.  6#. 
according  to  Mr.  Nesbit's  table.  Whether  we  take  Professor 
Way's,  or  Anderson's,  or  Mr.  Nesbit's  tables,  in  either  case 
there  is  a  g^reat  discrepancy  between  the  actual  price  at  which 
this  article  is  sold  and  its  calculated  value.  Similar,  and  in 
some  cases  still  greater  differences  can  be  noticed  in  the  calcu- 
lated and  actual  value  of  many  samples  of  superphosphate, 
especially  those  made  exclusively  from  coprolites  and  other 
mineral  phosphates.  It  evidently  appears  from  these  facts  that 
at  the  time  when  Professor  Way,  Anderson,  and  Nesbit  drew  up 
their  valuation-tables  soluble  phosphate  of  lime  could  not  be 
manufactured  so  cheaply  as  at  present,  and  that  consequently  the 
price  per  ton  of  soluble  phosphate  now  requires  to  be  reduced, 
especially  if  Professor  Way's  or  Dr.  Anderson's  figures  are 
taken  as  standard  values  in  the  calculation,  and  the  mannre 
under  consideration  is  entirely  or  principally  made  from  mineral 
phosphates. 

I  purposely  abstain  from  giving  an  amended  price  for  soluble 
phosphate  of  lime,  for  such  a  price  cannot  well  be  fixed  in  a 
general  way  and  then  applied  to  particular  instances. 
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The  fact  is,  the  commercial  value  of  soluble  phosphate  of  lime, 
like  that  of  many  other  materials,  depends  in  some  measure  on 
the  source  from  which  it  is  derived  and  the  nature  and  the 
amount  of  other  substances  with  which  it  is  associated.  Thus, 
soluble  phosphates  cannot  be  produced  at  as  low  a  price  when 
made  from  bones  as  from  mineral  phosphates.  Then  why  not 
make  it  in  the  cheapest  possible  form  ?  is  a  question  which 
naturally  suggests  itself,  but  which  is  answered  by  the  fact  that 
in  many  instances  bones  partially  dissolved  in  oil  of  vitriol  pro- 
duce a  better  practical  result  on  the  turnip-crop  on  light  soils 
than  a  mixture  containing  an  equivalent  amount  of  soluble 
phosphate  made  from  coprolites  and  insoluble  bone-phosphate. 

We  thus  see  that  it  is  not  enough  that  there  should  be  a  certain 
amount  of  soluble  and  insoluble  phosphate  in  a  turnip-manure, 
bat  that  the  very  source  from  which  the  fertiliser  is  obtained 
affects  its  agricultural  as  well  as  its  commercial  value. 

A  superphosphate  containing,  say,  15  or  18  per  cent,  of  soluble, 
15  per  cent  of  insoluble  phosphate  in  the  shape  of  bone,  and 
2\  per  cent,  of  nitrogen,  can  be  made  much  cheaper  by  pro- 
ducing in  the  first  place  the  soluble  phosphate  from  coprolites^ 
and  mixing  the  coprolite  superphosphate  afterwards  wi^  bone- 
dust  and  a  certain  quantity  of  shoddy,  or  a  similar  nitrogenous 
refuse  material,  than  by  making  it  entirely  from  bones.  But  as 
superphosphate  prepared  from  bones  has  a  better  effect  in  the 
field  and  costs  the  maker  more  money,  and  thus  has  a  higher 
commercial  value  than  a  manure  which  on  analysis  furnishes 
the  same  amount  of  soluble  and  insoluble  phosphate  and  nitrogen, 
the  constituents  of  a  bone-superphosphate,  and  amongst  them 
soluble  phosphate  of  lime,  must  have  a  higher  commercial  value 
in  this  combination  than  in  a  mere  mixture  of  dissolved  copro- 
lites, bone-dust,  and  a  nitrogenous  refuse  matter. 

Again,  up  to  28  or  30  per  cent,  of  soluble  phosphate  (t.  e., 
bone-earth  rendered  soluble  by  acid),  may  be  produced  in  a 
superphosphate  simply  by  mixing  phosphatic  materials  with  a 
certain  quantity  of  sulphuric-acid ;  but  if  a  much  higher  pro- 
portion of  soluble  phosphate  is  required,  recourse  must  be  had 
to  more  complicated  and  expensive  chemical  processes;  and 
these  processes,  of  course,  add  to  the  expense  at  which  the 
soluble  phosphate  is  obtained  in  highly  concentrated  manures, 
such  as  Messrs.  Bumard,  Lack,  and  Co's.  Concentrated  Super- 
phosphate, which  contains  no  less  than  44  per  cent,  of  soluble 
phosphate. 

Notwithstanding  the  increased  expense  in  producing  the  soluble 
phosphate  in  a  highly  concentrated  superphosphate,  it  may  be 
good  policy  and  economical  to  the  consumer  to  prepare  such  con- 
centrated fertilisers  for  exportation  or  for  application  in  localities 
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wliere  the  cost  of  carriage  of  the  dilu^its  in  ordinary  manures 
amounts  to  much  more  than  the  extra  expenses  of  the  process  of 
preparing  the  effective  constituents  in  a  highly  concentrated  form. 

Since,  then,  in  peculiar  cases  such  a  concentrated  manure  has  a 
higher  relative  value  for  the  consumer  than  an  ordinary  sample 
containing  18  to  22  per  cent,  and  is  prepared  at  greater  cost  by 
the  manufacturer,  it  certainly  would  not  be  right  to  estimate  the 
money  value  of  the  soluble  phosphate  in  both  at  the  same 
rate. 

Another  reason  which  deters  me  from  attempting  to  fix  a 
price  for  soluble  pho9hate-~or,  indeed,  for  any  mamuring  ccm- 
stituent — ^is,  that  the  price  of  the  same  substance  in  the  same 
form  varies  continually  from  a  variety  of  causes. 

The  commercial  price  of  the  raw  mat^ials  employed  in  the 
manu&cture  of  manures,  like  that  of  everjrthing  else,  is  de- 
pendent upon  demand  and  supply,  and  regulates  itself  accord- 
ingly. The  consumer,  in  my  opinion,  has  a  far  better  guarantee 
for  a  supply  of  cheap  fertilisers  in  the  competition  of  respectable 
firms* than  iu  the  publication  of  any  fallible,  because  constantly 
changing,  price-list  There  exists,  moreover,  the  danger  that  the 
price-lists  fixed  by  chemists  of  standing  are  frequently  applied  by 
others  whenever  it  suits  their  purpose  long  after  they  have  become 
obsolete.  In  the  interest  of  the  farmer  I  feel,  therefore,  bound  not 
to  publish  an  amended  price-list  of  fertilising  matters. 

My  attention  has  been  directed  to  a  remarkable  change  which 
has  of  late  come  over  the  minds  of  some  manufacturers  with 
regard  to  analyses  and  money-valuations:  many  of  those  who 
were  once  much  opposed  to  such  proceedings  are  now  most 
anxious  to  have  recourse  to  them  for  certain  manures.  The 
reason  for  this  anxiety  is  obvious ;  for  if  scientific  men  whose 
names  are  well  known  to  the  public  at  laige  gravely  state  that 
manures  which  are  actually  sold  at  7L  10«.,  according  to  the 
usual  mode  of  computing  ^eir  value,  are  worth  111.  lOs^  it  is 
but  natural  that  manufacturers  should  desire  to  secure  so  favour- 
able though  unreasonable  a  testimony.  For  years  I  have  re- 
frained from  putting  a  money-value  upon  manures  sent  to  me 
by  manoiiscturers ;  for  it  strikes  me  very  forcibly  that  if  a  maker 
has  not  sufficient  chemical  and  commercial  knowledge  to  deter- 
mine correctly  the  money-value  of  his  own  productions,  be  has 
mistaken  his  proper  calling. 

Although  the  trade  in  manures  is  getting  more  and  more  into 
the  hands  of  a  limited  number  of  intelligent  and  lai^e  manufac- 
turers, there  are  still  to  be  found,  here  and  there,  small  and 
ign(»ant  makers,  and  farmers  who  make  a  few  hundred  tons  of 
artificial  manures  for  their  own  use  and  that  of  their  neighboars. 
Generally  speaking,  a  manufacture  carried  out  on  mtaii  a  limited 
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icale  btingt  no  advantage  to  llie  consumer,  and  seldom  benefits 
for  anj  length  of  time  the  prodacer,  who  has  neither  skill,  capital, 
nor  enterprise  to  compete  with  a  firm  which  does  a  large 
trade.  The  price  which  a  manufacturer  has  paid  for  his  raw  ma? 
teiials,  including  labour,  carriage,  bags,  &c.,  is  not  necessarily 
a  criterion  of  the  worth  of  the  manure,  because  he  may  have 
bought  under  serious  disadvantages.  A  man  who  has  not  suffi- 
cient c:hemical  knowledge  will  often  select  raw  materials  which 
are  Tery  good  in  appearance,  but  in  reality  cannot  be  employed 
so  piofitably  as  others ;  or  he  may  not  have  sufficient  capital  to 
buy  in  materiab  which  can  only  be  obtained  by  taking  a  ship's 
cargo  at  a  time ;  or,  if  he  has  capital,  he  may  not  have  sufficient 
commercial  knowledge  and  decision  to  take  advantage  of.  a 
fkvourable  turn  in  the  market.  For  these  and  similar  reasons 
such  a  dealer  will  lose  money  if  he  sells  the  manufactured  pro- 
ducts at  a  rate  which  will  yield  a  good  profit  to  another  vendor 
more  favourably  circumstanced. 

In  oommercud  analyses  and  calculations  founded  upon  them, 
the  form  and  condition  of  the  several  constituents  is  too  often 
entirely  overlooked.  This  is  especially  the  case  with  respect  to 
the  state  of  combination  and  mechanical  condition  in  which  the 
insoluble  phosphates  and  nitrogen  occur. 

Insoluble  phosphate  of  lime  may  be  present  in  any  of  the  fol- 
lowing forms :  \  at  ^inch  bones,  fine  bone-dust,  boiled  bones, 
bone-Uack,  bone-ash,  coprolites,  apatite,  Estramadura  phos- 
phate.  Sombrero  guano,  Peruvian  guano,  and  phosphatic  guanos. 

Now,  in  most  of  these  conditions,  insoluble  phosphate  of  lime 
has  a  diflferent  agricultural  and  commercial  value,  ^inch  bones 
are  more  effective  and  cost  more  than  'l-inch ;  fine  dust  is  still 
more  expensive ;  and,  generally  speaking,  the  finer  bone-dust  is, 
the  more  powerful  is  its  action  and  the  greater  the  cost  of 
preparation.  When  bones  are  acted  upon  by  acid,  but  not 
applied  in  sufficient  quantity  to  convert  all  the  phosphate  of 
lime  which  they  contam  into  soluble  phosphate,  there  remains 
in  the  mixture  a  certain  quantity  of  insoluble  phosphate,  which, 
in  this  condition,  is  still  more  valuable  than  in  that  of  fine 
bone-dust  On  the  other  hand,  the  insoluble  phosphates  in 
animal  charcoal  (bone-blade)  and  even  bone-ash  are  of  very  little 
vse  in  a  tnmip-mamire.  Of  still  less  use  to  root-crops,  if  possible, 
are  the  insoluble  phosphates  in  coprolites,  apatite,  and  other 
mineral  phosphate.  Intermediate  in  their  action  between  fossil 
phosphatic  materials  and  bones  are,  perhaps,  certain  semi-fos- 
ailised  guanos,  whilst  in  Peruvian  and  several  phosphatic  guanos 
ibe  insoluble  phosphates  are  so  extremely  minutely  divided  that 
I  am  inclined  to  consider  them  worth  twice  as  much  as  phosphates 
in  the  fonn  of  ordinary  bone-dust 
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It  is,  therefore,  simply  absurd  to  put  the  same  value  on 
insoluble  phosphates,  irrespective  of  the  form  in  which  they 
occur,  since  in  a  turnip-manure  their  worth  may  range  from 
absolutely  nothing  up  to  7Z.,  8Z.,  or  even  12/.  a  ton. 

As  regards  nitrogen,  this  element  may  be  present  in  the  shape 
of  an  ammoniacal  salt,  or  of  nitrate  of  soda,  or  uric  acid ;  or,  again, 
in  shoddy,  whale-blubber,  fish-refuse,  horn  and  hide  clippings, 
scutch,  leather-refuse,  and  many  other  forms.  In  all  these  dif- 
ferent forms  nitrogen  has  a  different  agricultural  and  commercial 
value,  and  it  is  therefore  unreasonable  to  assume  the  same  price 
in  calculating  the  money-value  of  the  nitrogen  which  a  manure 
may  contain  in  so  many  varied  shapes. 

Besides  this,  some  purely  practical  matters  have  to  be  well 
considered  before  a  fair  estimate  can  be  given.  In  some  instances 
superior  composition  in  regard  to  ingredients  may  be  more  than 
neutralised  by  imperfect  pulverisation  or  by  a  damp  and  lumpy 
condition,  tending  to  inequality  of  distribution  and  irregularity 
in  the  growth  of  the  crop.  A  fine  state  of  division,  dry  condi- 
tion, and  uniformity  of  composition  cannot  be  secured  without  a 
considerable  increase  in  the  cost  of  manufacture.  No  allowance, 
however,  is  generally  made  for  this  expenditure  of  money  by  our 
rule-of-three  chemists ;  or  if  anything  at  all  is  allowed,  the  same 
manufacturing  expenses  are  assumed  whether  the  manuse  be 
fine,  dry,  and  uniform,  or  the  reverse.  Injustice  thereby  is  done  to 
honest  and  skilful  manufacturers,  and  at  their  expense. the  sale  of 
apparently  cheap  but  really  inferior  manures  is  encouraged.  Is  the 
manure  dry  enough  to  admit  of  equal  distribution  on  the  land  ? — 
is  it  very  fine,  or  coarse  and  lumpy  ? — is  it  uniform  in  composi- 
tion?— are  the  ingredients  and  their  relative  proportions  in  a 
manure  really  useful  for  the  purpose  for  which  the  latter  is 
recommended  ? — what  facilities  are  there  in  a  particular  locality 
for  procuring  the  required  fertilisers  ? — and  many  similar  ques- 
tions that  do  not  enter  for  a  moment  into  the  mind  of  a  mere 
"  calculating  machine  "  require  to  be  well  weighed  before  any- 
thing like  a  just  estimate  of  the  money-value  of  a  manure  can  be 
given. 

In  a  highly-concentrated,  well-prepared  superphosphate,  I  have 
already  noticed  that  soluble  phosphate  has  a  somewhat  higher 
commercial  value  than  in  an  ordinary  sample.  Concentration 
or  dilution  of  all  the  more  effective  fertilising  constituents  simi-< 
larly  affects  the  commercial  value  of  other  manures.  It  is  there- 
fore evidently  unfair  to  take  as  a  standard  the  price  at  which 
ammonia,  phosphates,  &c.,  can  be  purchased  in  Peruvian  guano, 
in  calculating  me  money-value  of  nightsoil,  sewage,  and  other 
bulky  fertilisers. 

A  very  striking  example,  showing  how  much  bulky  and,  com- 
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paratively  speaking,  valueless  materials  reduce  the  monej-value, 
is  presented  to  us  in  farmjard-manure.  One  ton  of  fresh  yard- 
manure  of  fair  average  quality,  I  find,  contains : — 

8,  d. 

6)  lbs.  of  soluble  phosphate  of  lime,  worth,  at  d(f.  per  lb 1  7^ 

8^  lbs.  of  insoluble  phosphate  of  lime,  worth,  at  Id,  per  lb.       ..     0  8^ 

12|  lbs.  of  potash,  worth,  at  3cf.  per  lb 3  l^ 

15  lbs.  of  ammonia,  worth,  at  6(2.  per  lb 7  6 

Total         12  lU 

Whilst,  thus,  the  calculated  value  of  farmyard-manure  is  nearly 
13j.  per  ton,  its  real  commercial  value  is^about  5^.  per  ton. 

Again,  before  certain  manures  could  be  obtained  that  are  now 
specially  prepared  to  suit  particular  soils  or  particular  crops, 
enterprising  and  intelligent  manufacturers  have  frequently  in- 
curred heavy  expenses  in  trying  all  kinds  of  fertilising  mixtures 
before  they  succeeded  in  ascertaining  the  states  of  combination, 
and  the  relative  proportions  in  which  these  should  be  com- 
bined in  order  to  produce  the  best  practical  results.  It  is, 
therefore,  but  &ir  that  those  who  profit  by  these  researches 
should  repay  the  manufacturer  for  the  time,  skill,  and  expense 
which  he  has  bestowed  upon  the  production  of  such  special 
manures.  In  estimating  the  money-value  of  such  fertilisers  this 
ought  to  be  taken  into  consideration,  and  allowance  be  made  for 
more  than  the  mere  market-price  of  the  several  uncombined  in- 
gredients. 

Perhaps  it  may  be  suggested  that  all  these  observations  only 
tend  to  show  the  inability  of  the  chemist  to  give  a  reliable  esti- 
mate of  the  money-value  of  a  manure.  I  openly  confess  concur- 
rence in  this  sentiment  if  the  name  of  "  chemist "  is  applied  to  a 
mere  human  analysing  and  calculating  machine,  or  even  to  a 
purely  theoretical  man  of  science  ;  but  strongly  repudiate  it  if  it 
indiscriminately  refers  to  every  chemist. 

The  errors  committed  by  purely  theoretical  men,  and  the  care- 
lessness and  ignorance  of  others  who  call  themselves  agricultural 
chemists,  show  incapacity  in  individuals ;  but  they  do  not  prove 
that  men  who,  without  presumption,  may  lay  claim  to  the  office 
of  an  agricultural  chemist,  are  not  in  a  position  to  render  most 
useful  services  to  the  farmer  by  informing  him  whether  the 
manures  sent  for  examination  are  cheap,  dear,  or  moderate,  at 
the  price  at  which  they  are  offered  for  sale.  Unquestionably,  a 
considerable  amount  of  commercial  and  agricultural  knowledge 
as  well  as  judgment,  and  the  fixed  determination  neither  to 
favour  producer  or  consumer,  are  quite  as  essential  qualifications 
in  an  agricultural  chemist  as  analytical  skill ;  but  those  agricul- 
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tural  chemigts  who  possess  the  somewhat  rare  gift  of  uniting 
sound  scientific  knowledge  with  good  sense  and  acquaintance 
with  practical  matters,  assuredly  are,  or  ought  to  be,  in  the  rerj 
best  position  properly  to  estimate  the  agricultural  and  money 
value  of  manures. 


XVII. — Account  of  the  French  Experimental  Farm  at  Vatyaurs. 
Abridged  from  its  ^  Annals'  by  P.  H.  Frere. 

Abstract  of  Contekts. — General  Description  —  Drainage — Cost  of  Appor 
ratos  for  Irrigation  —  The  Night-Soil  of  Paris — Mode  of  applying  Klght- 
Soil — Course  of  Events  at  Yatijours  —  Lodgment  of  Crops — Baknoe- 
Sheet,  1860 — Experiments  —  Plan  for  future  Cropping — Conclusion. 

SoifE  few  English  farmers  are  probably  aware  that  an  Elxperi- 
mental  Farm  has  been  established  in  France  to  test  the  ralue  of 
the  sewage  or  night-soil  taken  from  the  cesspools  of  Paris,  and 
the  economy  of  its  application  by  means  of  steam-pumps  and  the 
tubular  system  of  irrigatk>n.  Not  having  heard  further,  they 
probably  surmise  that  its  career  has  not  hitherto  been  a  decided 
success :  more  than  this  they  have  not  learned,  and,  if  men  of  the 
old  school,  they  do  not  care  to  inquire.  Yet,  if  we  look  around, 
the  sources  of  agricultural  advancement  are  not  so  numerous  nor 
so  promising  that  we  can  afford  to  overlook  even  a  slight  prospect 
of  reward :  nor,  again,  are  exact,  trustworthy,  detailed  accounts 
so  common  or  so  easy  of  access  that  any  such  specimen  can  be 
passed  by.  Quite  apart  from  the  economical  results  obtained,  such 
accounts,  when  conscientiously  drawn  up,  are  of  great  service  to 
an  art  so  poor  in  statistical  knowledge  as  agriculture.  If  we  can 
put  them  to  no  other  use,  we  may  dissect  them  with  profit,  as 
the  Parisian  shawl-merchant  remodels  the  products  of  Cashmere 
when  the  pattern  is  not  to  the  French  taste.  That  these  accounts 
are  in  this  case  conscientiously  framed  appears  on  the  face  of 
the  reports;  indeed,  in  the  liberal  allowance  made  for  wear 
and  tear  of  dead  stock,  &c.,  they  contrast  very  favourably  with 
some  of  our  one-sided  estimates ;  and  for  this  the  more  credit  is 
due,  because  from  various  mischances  a  serious  deficit  had  to  be 
faced. 

There  is  further  reason  for  approaching  these  records  is  a 
kindly  spirit,  because  the  vituperative  element  does  not  enter 
into  them.  There  is  no  preface  of  promiscuous  and  exaggeiated 
invective  against  farmers  and  farming  genereUy,  in  tenns  that 
are  almost  insulting  to  the  very  men  whose  ear  it  is  most  im- 
ix>rtant  to  gain, — ^men  who  natundly  repudiate  the  faney-portrait 
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drawn  of  themaelyes  and  their  brethren, — ^who^  though  not  the 
pioneers  of  progress,  are  in  the  van,  and  moving  steadily  on* 
ward,  observing  and  reflecting,  though  not  called  upon  (or, 
indeed,  warranted)  to  risk,  their  means  in  ventures  where  the 
follower  is  pretty  sure  in  the  end  to  outstrip  the  leader. 

Such  men  wiU  look  with  interest  on  the  efforts  of  others  who 
axe  blundering  on  towards  knowledge  and  skill.  For  them  the 
work  is  being  cut  out;  something  will  come  of  it  by  which 
tkemsehrea  may  profit.  For  the  man  of  another  stamp— the 
ardent  amatenr — ^these  annals  may  serve  as  a  useful  warning, 
that  however  bright  and  well-fouuded  his  conception  may  be, 
its  practical  success  will  depend  on  numerous  adjustments  in  the 
relations  of  soil,  dimate,  markets,  supply  of  labour,  and  state  of 
civilisation,  which  prevent  any  agricultural  ^'  spurt "  from  being 
profitable.  All  who  will,  may  pick  up  some  useful  hints  ;  whilst 
those  crusty  friends  of  agricultural  progress  in  the  abstract,  who 
chuckle  at  the  miscarriage  of  every  individual  project,  may 
enjoy  their  laugh^  a  teasan. 

It  would  seem  that  in  the  year  1856  a  company  was  formed 
in  shares  amounting  to  100,000  ixancs  (4000/.)  for  starting  this 
Experimental  Farm  of  220  acres,  situated  at  the  distance  of  12^ 
miles  £rom  Paris,  in  the  midst  of  the  Forest  of  Bondy — a  name 
suggestive  of  robbery  and  violence.  The  choice  of  the  site  was 
evidently  determined  by  the  prooimity  of  a  canal,  which  inter- 
sected the  farm  and  brought  from  Bondy  in  barges  the  10,000 
tons  of  night-soil  which  the  company  undertook  to  apply  to  the 
land,  on  which  condition  the  municipality  of  Paris  contributed 
30,000  francs  (1200/.)  to  the  enterprise,  to  which  the  French 
Government  added  an  ^annual  subsidy  of  160/.  to  start  the 
enterprise,  with  a  stipulation  that  its  experimental  and  scientific 
character  should  be  maintained. 

It  was,  indeed,  an  experimental  rather  than  a  model  farm.  Its 
ute  appeared  at  first  to  be  at  the  world's  end,  for  the  public  roads 
leading  to  it  had  been  neglected,  because  hardly  needed,  and 
iarm-roads  it  had  none,  neither  materials  for  making  thenu 
The  fjEmn,  as  will  be  seen  by  the  accompanying  map^  con- 
sisted of  two  narrow  strips  on  either  bank  of  the  canal;  the 
buildings  stood  at  one  end  of  the  smaller  area, —  no  slight 
obstacle  to  canyii^  out  liquid  manure,  as  at  first  practised, 
in  carts,  and  to  bringing  home  bulky  forage  crops,  since  it 
took,  on  an  average,  half-an-hour  to  convey  a  load  to  the 
chief  allotment  of  land  on  the  other  bank ;  this  inconvenience 
also  led  to  the  horses  finishing  the  day's  work  of  ploughing 
in  one  journey.  The  land  was  poor  and  foul,  mostly  heavy, 
and  requiring  drainage,  for  which  an  artificial  outfall  had  to 
be  procured  by  means  of  a  costly  main  drain.     Their  kbour- 
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market  combined  all  the  evils  of  proximity  to  Paris  with  the 
drawbacks  of  a  wild,  secluded  spot  Under  the  influence  of  the 
adjacent  forest  the  climate  was  cold  and  damp,  and  affected  by 
fogs  which  seem  to  rival  those  of  London ;  but  a  jet  worse  mis- 
chief haunted  the  woods — those  pests,  the  rabbits  I  I  shall  have 
occasion  to  quote  at  length  a  very  spirited  letter  on  this  head, 
which  will  doubtless  excite  much  sympathy  from  English  fellow- 
sufTerers,  and  some  surprise  and  wonder  how  such  an  evil  can 
have  survived,  or  revived  after  the  clean  sweep  of  feudal  abases 
which  was  made  in  France  under  the  First  Revolution.  Besides 
the  command  of  water-carriage  and  the  prospect  of  approaching 
railroads,  there  was  little  to  balance  these  drawbacks  but  the 
advantage  of  having  a  liberal  landlord,  Mr.  Smith,  who  under- 
took, when  called  upon,  to  provide  money  for  roads,  drains, 
&c.,  charging  6  per  cent,  on  the  outlay,  to  the  amount  of 
1200/. 

The  Canal  de  I'Ourcq,  which  intersects  the  farm  in  a  bed 
nearly  9  yards  below  the  level,  was  a  work  of  the  First  Empire. 
The  requirements  of  this  canal  for  a  supply  of  water  led  to  the 
drainage  of  the  property  (which  had  been  a  swamp  in  winter), 
and  paved  the  way  for  thorough  drainage. 

In  1852,  the  Eastern  Railroad  came  within  6  miles  of  the 
farm :  recent  improvements  have  led  to  the  erection  of  a  station 
at  the  distance  of  about  4^  miles;  and  in  1860  another  line 
opened  a  station  less  than  2  miles  off. 

It  further  appears  that  the  depot  for  the  night-soil  of  Paris, 
from  the  formation  of  new  suburbs,  will  have  to  be  removed 
from  Bondy  to  the  immediate  neighbourhood  of  this  land, 
so  that  about  one  mile  of  good  metalled  road  is  alone  wanting 
to  put  this  once  secluded  spot  into  direct  contact  with  Paris,  and 
with  other  towns  in  which  sugar-refineries  and  distilleries  are  in 
full  play.     These  are  important  elements  of  future  success. 

The  benefits  to  be  anticipated  from  the  extension  of  the 
railroads  were,  however,  for  a  while  attended  with  serious  draw- 
backs. The  construction  of  the  Northern  line  interposed  between 
the  engine-house  and  its  field  of  operation,  necessitating  the 
removal  of  the  former,  and  consequently  the  suspension  of  irriga- 
tion by  pipes  until  June,  1860.  It  likewise  so  interfered  with 
the  drainage  outfall  as  to  call  for  new  main-drains  and  the 
deepening  of  the  tunnel  which  passed  under  the  canal  in  dan- 
gerous proximity  to  the  reservoir.  These  works  were  begun  in 
the  autumn,  with  disastrous  results ;  the  contractor  failed,  yet 
the  work  had  to  be  carried  out  at  sdl  hazard  and  any  sacrifice, 
amidst  rain  and  frost;  hardships  and  danger  to  the  workmen, 
and  with  haulage  destructive  to  the  teams  of  the  farm.  The 
work  cost  200/.  instead  of  80/.,  the  sum  contracted  for. 
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Drainoffe. 

Draimge  was  on  this  farm  a  necessary  preliminary  to  imga- 
tlon ;  but  as  it  was  estimated  that  for  the  217  acres  this  work 
would  cost  1200/.  (or  nearly  5/.  10^.  per  acre),  a  loan  was  re- 
<|uired.  When  an  application  was  made  to  the  Company  of  the 
■**  Credit  Foncier,"  the  formal  preliminaries  required  were  found 
4o  be  so  tedious  that  the  landlord,  Mr.  Smith,  came  forward  and 
offered  to  make  the  required  advance  on  the  same  terms  as  those 
prescribed  by  the  company. 

M.  Barbier,  a  well-known  engineer,  was  employed  to  plan 
And  superintend  the  work,  which  was  surveyed,  certified,  and 
paid  for  by  the  Government  Engineer  of  the  district  As  the 
work  proceeded,  the  necessary  advances  were  made,  bearing  an 
immediate  interest  of  five  per  cent  The  land  of  the  left  bank, 
42^  acres,  has  been  already  drained. 

Main  drains,  2|  inches  in  diameter,  following  the  contour  of 
the  undulating  surface,  converge  towards  the  old  fen,  in  which 
basins  have  been  formed  to  act  as  sinks  (fosses  h  cuvette). 
Pipes  of  1*18  inch  bore  are  laid  from  13  to  16  yards  apart, 
at  a  mean  depth  of  51  inches,  in  a  bed  of  clay  mixed  with  sand 
and  marl.  To  complete  the  circuit,  air-drains  are  carried  along 
on  a  higher  level,  just  as  the  head  drains  follow  the  depres- 
sions. The  apex  of  the  system  is  indicated  by  an  air-chimney, 
in  like  manner  as  is  the  lowest  point  of  outfall  by  the  well  which 
acts  as  a  cesspool.  '^  There  is  thus  a  double  circulation ;  whilst 
the  water  flows  downwards  the  air  is  constantly  mounting  up- 
wards, penetrating  the  soil  and  conveying  oxygen  to  the  manure 
which  is  being  consumed  and  transformed  by  the  process  of  slow 
combustion." 

Lastly,  from  the  lowest  point  in  the  fen  a  12 -inch  tunnel  is 
run  to  the  Bridge  of  Villepinte  at  a  depth  of  13  feet,  where  it 
empties  in  a  cascade  into  the  canal  the  drainage  water  from 
the  left  bank. 

At  the  date  of  the  publications  referred  to  the  work  on  the 
right  bank  was  still  incomplete,  there  being  here  greater  diffi- 
culties to  contend  against,  arising  from  want  of  fall  and  difficulty 
of  securing  an  outlet,  which  made  it  necessary  to  deepen  the 
tunnel  and 'to  construct  main  drains  in  boiling  sand.  As  far  as 
it  has  gone,  the  work  has  cost  6/.  per  acre,  but  the  outlay  cannot 
be  fairly  stated  till  the  work  is  finished. 

Fipinff. 

Next  in  importance  to  the  work  of  drainage,  if  not  in  this 
case  of  more  special  interest,  was  the  organisation  of  the  appa- 
ratus for  irrigation,  which  was  a  work  of  time. 

VOL.  XXIII.  V 
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The  entire  outlay  made  for  this  object  was  as  follows : — 

1.  Labour: —  £.      £. 

Earthwork,  making  quay  for  barge,  and  cutting  trenches     108 
Bricklayer  and  carpenter  for  tonnel,  shed,  tank,  &c.      ..     236 

344 

2.  Implements : — 

litestu's  pump,  which  lifts  25  tons  per  hour 100 

Qargan's  moveable  8team-€^gine,  6  norse-power    ..      ..     272 

372 

3.  Pipes; — 

3000  metres  (3250  yards)   of  iron  pipe    (bitumin^, 

4i-inch,  at  5».  per  mfetre,  including  fixing 720 

Stop-cocks,  valves,  &c.      96 

Moveable  pipes,  Gargan's  plan,  with  bayonet  joints      ..  96 

Contingent  expenses  ..      ..      56 

968 

4.  Plant:— 

1  barge,  holding  40  tons 60 

3  water-carts,  at  8Z.,  and  1  hand-cart      32 

92 

5.  General  charges : — 

Engineer  for  superintendence 28 

Miscellaneous  charges        24 

52 

(Mis-stated  as  1800?.)  £1828 

The  company,  acting  as  a  pioneer  for  others,  has  paid  clearly 
for  its  experience.  It  is  elsewhere  estimated  that  this  work 
might  now  he  executed  for  little  more  than  two-thirds  of  the 
original  outlay.  As  it  is,  the  great  bulk  of  the  land  has  been 
brought  directly  under  the  tubular  system,  whilst  the  few  out- 
lying pieces  not  so  circumstanced  are  within  easy  reach  of  the 
cisterns ;  and  this  has  been  accomplished  at  an  average  cost  of 
8/.  per  acre  for  the  225  acres  of  which  the  farm  is  composed — an 
outlay  which  may  be  compared  with  Mr.  Blackburn's  estimate 
of  214Z.  for  20  acres,  given  in  p.  14  of  this  volume. 

Moveable  Pipes. 

Moveable  pipes,  as  it  is  stated,  are  often  made  of  leather, 
canvas,  gutta-percha,  or  india-rubber ;  but  breakages,  contrac- 
tions at  the  points  of  flexion,  and  rapid  wear  are  against  the  use 
of  such  organic  substances. 

Following  in  the  track  traced  out  by  Lord  Essex,  by  Mr.  Harvey 
of  Glasgow,  and  the  works  in  the  Bois  de  Boulogne,  the  Directors 
at  Vaujours  employ  moveable  pipes  made  of  plate-iron  2^^  inches 
in  diameter,  and  8  yards  2  feet  long,  this  being  the  greatest  length 
which  the  works  can  turn  out ;  to  the  end  of  the  pipe  is  attached 
a  tube  of  india-rubber  2^  inches  in  diameter,  strengthened  inside 
by  a  spiral  thread  of  iron-wire;  sufficient  play  at  the  joint  is 
thus  attained  without  any  diminution  in  the  sise  of  the  conduit ; 
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next  to  the  india-rubber  at  the  left  end  comes  the  male  screw 
of  a  bayonet  joint ;  at  the  other  end  is  the  female  screw  with  the 
bayonet  attached ;  the  joint  is  united  to  the  pipes  by  an  iron 
collar ;  a  half-turn  of  the  screw  suffices  to  make  all  fast.  Nothing 
is  easier  than  the  carriage  and  adjustment  of  these  parts ;  one 
cart  will  carry  enough  to  form  a  conduit  200  yards  long ;  the 
workmen  bear  a  length  of  pipe  on  their  shoulders  to  its  resting- 
place,  the  ends  are  supported  on  a  wooden  X  to  make  a  join ;  a 
boy  is  left  at  the  stop-cock  to  open  or  shut  it  as  directed,  and  an 
assistant  levels  the  surface  with  a  rake.  The  foreman  works 
the  hose,  and  carries,  coiled  up  at  pleasure,  the  short  length  of 
india-rubber  which  forms  the  last  section  in  the  channel. 

To  give  an  idea  of  the  work  performed,  it  may  be  stated  that 
in  April  about  1000  tons  were  applied  in  25  days,  or  40  tons 
per  day.  Since  the  morning  was  spent  in" fetching  the  '*  soil " 
by  barge  from  Bondy,  the  machinery  working  in  the  after- 
noon made  only  half  a  day  of  work.  In  the  dry  season,  when 
the  ''soil"  is  diluted  with  three  times  its  bulk  of  water,  the 
machinery  was  in  full  work,  and  distributed  150  tons  per  day. 
"The  price  of  a  length  (8  yards  2  feet)  of  moveable  tube  (2T»ff-inch 
gauge)  is  about  8«.  id.^  or  double  the  price  of  a  fixed  conduit  of 
the  same  bore.  It  is  laid  with  such  ease,  and  the  joints  are  so 
well  secured,  that  a  4|'inch  gauge  might  be  safely  used  instead 
of  the  smaller  size,  so  as  to  form  a  continuous  channel  of  the 
same  diameter  from  the  point  of  suction  to  that  of  distribution. 
This  would  be  sound  economy  in  regard  both  of  the  discharge 
of  the  fluid  and  the  hand-labour  required." 

Paris  Night'SoiL 

Our  interest  in  this  enterprise  centres  on  its  employment  of 
the  vidange  or  night-soil  of  Paris,  on  the  economy  of  its  appli- 
cation, the  crops  to  which  it  is  naturally  adapted,  the  best 
time  and  modes  of  applying  it,  and,  lastly,  on  the  hindrances,, 
restrictioiis,  and  changes  of  plan  which  season  and  climate,  state 
of  markets,  and  supply  of  labour  have  imposed  oa  that  appli- 
cation. 

This  vidange  must  not  be  confounded  with  the  sewage  of 
English  towns;  it  is  night-soil  derived  from  the  cesspools  or 
pits  with  which  the  houses  are  generally  furnished.  These 
are  emptied  once  or  twice  in  a  year  at  night  by  carts  fur- 
nished with  a  pumping  apparatus  which  adjusts  itself  to  an 
orifice  connected  with  the  pits.  The  carts  then  convey  the 
soil  to  a  great  sink  {ddpotoir)  placed  at  the  outskirts  of  the 
city,  from  whence  it  is  forced  by  steam-pumps  through  a  tunnel 
to  the  great  reservoir  at  Bondy,  where  it  is  either  dried  and 
manufactured  into  ''  Poudrette,"  or  conveyed  to  the  farm  reser- 
Toir  in  barge-loads  of  40  tons  along  the  Canal  de  I'Ourcq. 

u  2 
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It  appears  from  analyses  that  a  cubic  metre  of  this  Paris  '^  soil'* 
^about  a  ton)  contains  3^  kilogrammes  of  nitrogen,  or  about 
7|  lbs.  =  9^  lbs.  of  ammonia,  the  salts  left  after  combustion 
amounting  to  nearly  19  lbs.  On  the  other  hand,  an  average  ton 
of  London  sewage  (according  to  Professor  Voelcker's  analysis) 
contains  only  ^  oz.  of  ammonia,  and  2  lbs.  of  mineral  matter,  of 
"which  ^oz.  is  phosphorus,  and  l^oz.  potash.  The  vidange  of 
Paris  therefore  contains  forty  times  as  much  ammonia  in  a  ton 
as  the  sewage  of  London. 

Means  of  Application, 

Next  to  the  consideration  of  the  fertilising  powers  of  this  night- 
soil  comes  the  question  of  the  most  economical  means  of  applying 
it,  which  M.  Moll  thus  discusses. 

The  barrel  mounted  upon  wheels,  either  with  or  without  appli- 
ances for  the  even  application  of  the  fluid,  has  been  in  use  irom 
;time  immemorial  in  Belgium,  in  the  northern  departments  of 
J*Fance,  and  in  Western  Germany.  It  has  the  advantage  of  sim- 
j>licity  of  construction,  and  consequently  of  small  outlay  in  the 
first  instance ;  but  in  the  end  its  employment  is  neither  simple 
uior  economical. 

It  has  been  my  fortune  to  employ  under  the  same  circum- 

..stances  the  tubular  system  in  its  integrity ;  that  same  systero,  both 

.^ided  by  gravitation  and  also  in  conjunction  with  the  water-cart ; 

and  lastly  the  cart  filled  by  hand,  and  emptied  either  by  direct 

.action  or  the  use  of  the  ''  tub  and  scoop.''     The  estimates  I  shall 

give  are  based  on  extensive  trials,  if  not  on  continuous  practice. 

A  few  preliminary  remarks  are  desirable.  When  liquid 
.manure  is  applied  to  growing  crops  the  dressing  must  be  much 
diluted :  if  it  be  urine  {^purin '),  with  three  or  four  times  its  bulk  ; 
if  night-soil,  with  five  or  six  times  as  much  water.  Unless  a 
favourable  moment  can  be  seized  during  or  after  rain,  the  dressing 
should  be  much  more  diluted  than  this.  But  at  such  times,  from 
the  wet  state  of  the  surface,  the  passage  of  the  cart  is  often  higlily 
prejudicial  to  the  land.  The  cart,  then,  cannot  be  well  employed 
for  g^wing  crops  in  the  season  of  their  growth,  neither  is  it 
;6uit^  to  winter  use. 

Any  attempt  to  distinguish  between  the  use  of  concentrated 
-and  diluted  manures  on  the  same  farm,  with  a  view  to  the  em* 
ployraent  of  the  cart  in  the  former  case,  must  practically  prove  a 
4'ailure ;  the  mode  of  application  will  vary  for  different  crops. 

The  importance  which  some  of  the  opponents  of  the  tubular 
system  attach  to  the  employment  of  gravitation  as  a  motive 
power,  shows  how  little  they  are  familiar  with  the  subject 
The  great  cost  of  this  system  consists  not  in  the  moving  power 
or  the  apparatus  required  for  laying  on  the  liquid,  but  m  the 
pipes.  •  £ven  in  our  unfavourable  position,  where  the  boat  to  be 
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unloaded  is  from  10  to  16  yards  below  tbe  level  of  the  fields,  tbe 
cost  of  working  the  moveable  engine  and  pump  comes  to  only 
one-fifth  of  the  total  cost  of  the  apparatus.  With  a  fixed  engine 
it  would  be  one-sixth,  and  with  a  horse-power*  only  about  one-> 
tenth  of  the  whole  charge.  In  spite  of  this,  of  the  high  price  of 
coals  at  Paris,  and  also  of  the  drawback  that  our  apparatus  has 
not  been  in  full  employment — performing  only  half  or  one-third 
of  the  work  which  it  will  have  to  execute  in  future — it  neverthe- 
less costs  us  only  If^.  to  lift  and  spread  one  ton  of  liquid 
manure ;  of  which  cost  the  coals,  oil,  and  labour  come  to  ld,y. 
and  the  interest  and  wear  and  tear  f  rf.  (8^  per  cent,  being  allowed, 
for  wear  and  tear).  The  application  of  gravitation  would  then 
save  ^d,  per  ton ;  yet  this  rate,  low  as  it  is,  is  quite  exceptional^ 
as  the  following  facts  will  prove. 

In  the  South  of  France  a  considerable  extent,  not  only  of 
gardens  but  also  of  arable  fields,  is  irrigated  by  machines,  set  in 
motion  by  the  wind,  by  steam,  and  even  by  horses  and  raules^ 
From  many  data  collected  on  the  spot,  M.  Gasparin  ('  Cours. 
d*Ag^.,'  vol.  ii.  p.  457)  gave  the  following  estimate  of  cost. 

The  cost  of  raising  to  a  height  of  13  feet  the  10,000  tons  of 

water  required  for  irrigating  a  hectare  (2  J  acres)  of  land  is : — 

£.    8,  d. 

By  liorsc-power 6    2  6 

„  wind        from  3^.  4«.  to  8    0  0 

„  steam-power  To-horse) 1  18  6       « 

„  steam-power  {45-horse)         1  12  6 

When  it  is  a  question  of  applying,  not  10,000  tons  of  water^ 
hut  a  fertilising  manure,  which  when  diluted  with,  say  four 
times  its  bulk  of  water,  will  not  exceed  100  tons  per  acre,  or  at 
the  outside  140  tons,  it  is  evident  that,  even  if  the  cost  of  pumping 
were  two  or  three  times  greater  than  this,  it  would  still  be  aa 
insiprnificant  item  in  the  expenditure. 

The  respective  cost  of  the  liquid  manure,  when  applied  at 
Vaujours  by  barrel  and  steam-power,  is  as  follows : — 

Cost  per  Ton  of  Liquid  Manure  laid  on  hj  Carts. 

Yt.    c 

Prime  cost  of  "  soil "  per  barge-load  of  40  tons     •.  42    0 

Canal  charges 10  60 

Mean  cost  of  emptying  harge  (15  fr.)  nnd  carting 

saySOOyards* 59  35 

111  95 
Or  2fr.  80c.  (nearly  2«.  4t?.)  i)cr  ton. 

The  state  of  the  roads  made  this  difference,  that  when  they 
were  bad   we  were  obliged  to  harness  three  horses  to  a   cart. 

*  The  cost  is  estimated  for  two  distances  of  540  and  1080  yards.  When  the 
HMids  are  bad,  tbe  cost  is  increased  by  one-third,  and  it  varies  from  22  to  45 
francs. 
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When  everything  was  in  good  oVder  we  emptied  a  iMuqge-load 
per  day  with  two  carts;  but  in  the  winter,  of  1857-589  from  the 
defects  either  in  the  pump  or  the  roads,  this  work  occupied  one 
and  a  half,  or  even  two  days. 

A  further  sum  of  2d.  per  ton  must  be  added  to  this  for  wear 
and  tear  of  dead  stock ;  which  is  calculated  at  8i  per  cent 
(tV  "/wir  an")  on  200/.,  the  value  of  the  barges,  pump,  and 
carts,  and  the  amount  divided  between  2000  tons  of  manure. 
No  account  is  taken  of  springs  broken,  carts  damaged,  and 
manure  lost  by  accidents.  The  annexed  illustration  shows  the 
relative  positions  of  the  canal  and  barge  ;  the  reservoir  and  the 
tap  from  which  the  barrel-cart  was  filled : 


Some  small  portions  of  the  farm  are  still  irrigated  from  the 
cart,  which  is  readily  filled  at  the  nearest  point  of  the  moveable 
conduit  by  a  perpendicular  pipe. 

This  pipe  acts  as  an  hydraulic  crane ;  a  canvas  arm  conveys 
the  liquid  to  the  bung-hole  at  such  a  rate  as  to  fill  1  or  1^  ton 
in  two  minutes.  The  distribution  has  been  much  simplified  by 
an  improvement  suggested  by  M.  Moreau,  an  agriculturist  of 
Sevran ;  an  orifice,  nearly  2  inches  wide,  made  at  the  bottom  of 
the  cart,  is  closed  by  a  stopper,  which  is  removed  by  a  horizontal 
lever ;  as  the  liquid  flows,  it  falls  upon  a  small  metal  cone  (a 
mushroom  head),  and  thence  is  diffused  to  the  width  of  the 
wheels.  As  the  horse  moves,  the  liquid  paraboloid  applies  a 
well-defined  shower  without  gaps  to  the  surface  of  the  field.  By 
these  means  the  dressing  is  perhaps  more  evenly  applied  than  by 
the  hose. 

Such  a  cart,  with  fittings,  complete,  costs  12/.  16s. 

Cost  of  Liquid  Manure  laid  on  hy  Steam-pou:er  and  Pipes. 

The  emptying  and  applying  a  barge-load  by  steam-power  and 
pipes  will  occupy  half  a  day,  and  will  cost : — 

ft,    c. 

For  fireman  and  bargeman        . .     3    0 

„   coal  and  oil 1  50 

„    foreman  and  assistants  distributing 4  65 

fr.  9  15 
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fr.    c 
Or  per  ton 0  22*3 

Add  charge  for  wear  and  tear,  |)er  toa     0  46*2 

Prime  cost,  pa*  ton 105 

Canal  charges     ,.      ..      ,.     0  26*5 

Total  cost  per  ton  (20t7.)        ..      ..        fr.  2    0 

Whea  the  manure  was  delivered  through  the  pipes,  if  the  pump 
worked  well  and  the  manure  was  free  from  solid  matter,  a J>arge 
was  emptied  in  two  hours,  though  half  a  day  has  been  allowed  in 
the  above  estimate.* 

A  trial  was  made  of  the  Belgian  fashion  of  applying  liquid 
manure.  On  this  plan,  the  cart  is  halted  at  the  edge  of  the 
field.  The  cart  is  emptied  into  tubs  with  handles,  of  the  size 
that  two*  men  can  carry  between  poles,  which  are  so  put  down 
that  a  circle  having  a  radius  of  from  10  to  16  yards  may  be 
watered  by  the  contents  of  each,  about  33  gallons.  The  trial 
was  made  with  mangold  of  considerable  size,  not  well  suited  for 
watmng  by  a  jet  The  workmen  were  not  experienced  in  labour 
of  that  sort ;  but,  on  the  other  hand,  they  were  always  within  80 
yards  of  the  cart,  whereas  in  the  North  they  travel  as  far  as  200 
or  300  yards.     The  cost  was  as  follows  : — 

s.   d. 

*For  2  workmen 5    0 

Carter 2    6 

2  horses  (8  fre.) 6    8 

14    2 

The  men  emptied  16  tubs,  containing  528  gallons,  at  a  conse- 

Juent  cost  of  5^.  10^.  ;  or,  including  the  charge  for  dead  stock, 
s,  per  ton.  It  must  be  admitted  that  with  2  water-carts,  1  team, 
and  from  14  to  16  workmen,  if  the  roads  be  good  and  the  distance 
do  not  exceed  3  furlongs,  15  tons  per  day  might  be  distributed. 
The  wages  for  14  workmen  and  a  carter  would  then  amount  to 
37«.  6rf.  ;  the  horses,  as  before,  to  65.  8df. ;  and  the  price  per  ton 
to  about  3«. ;  or,  if  the  charge  for  pumping  and  dead  stock  be 
added,  3«.  id.  per  ton. 

It  is  here  assumed  that  the  work  goes  on  smoothly,  without 
hindrances,  which  is  rarely  the  case ;  and  still  it  appears  that 
this  highly-vaunted  system  costs  2 J  times  as  much  as  delivery 
direct  from  the  cart,  4^  times  as  much  as  that  from  the  cart 
filled  from  the  main  pipe,  and  6  times  as  much  as  irrigation 
by  the  jet. 

These  results  are  in  conformity  with  the  general  law  of  pro- 

*  Some  corrections  are  afterwards  made  which  raise  the  cost  of  distrihatio  f 
throngh  pipes  to  ^a.  2(f.  per  ton,  in  consideration  of  a  deficiency  in  the  amount 
mannre  distributed,  and  an  increase  of  the  cost  of  the  apparatus  above  the  estimate^* 
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gress,  which  teaches  us  so  to  increase  the  primary  cost  of  outfit 
as  in  a  jet  higher  degree  to  increase  the  aggregate  of  work  done. 
The  pitcher,  the  rope  and  bucket,  the  hand-pump,  the  horse* 
power,  the  giant  pumps  worked  bj  steam,  are  successive  stages 
of  development  Whilst  a  ton  of  water  raised  13  feet  by  the 
common  pitcher  costs  from  4^.  to  5«.,  when  lifted  by  the  drum- 
pump  (jtympan)  and  45  horse-power  engine  on  the  estate  at 
Laissel  (near  Aries)  it  costs  only  l-25th  of  a  penny*  These 
great  results  are,  however,  only  obtained  when  the  machinery  is. 
in  full  play,  or,  at  least,  in  pretty  constant  employ.  Steam- 
power  far  surpasses  horse-power  if  it  works  from  250  to  300  days 
in  a  year ;  when  used  from  150  to  200  days  the  advantage  is- 
not  so  great;  if  working  less  than  100  days  its  superiority 
vanishes,  or  is  changed  into  a  disadvantage. 

This  question  of  sufficient  employment  has  been  the  w^eab 
point  in  our  tubular  system  of  irrigation.  Generally,  where  this 
system  has  been  adopted,  the  engine,  besides  devoting  130-150^ 
days  to  this  work,  is  employed  during  the  rest  of  the  year  in 
thrashing,  grinding,  slicing  roots,  churning  butter,  &c.  At 
Vaujours  this  course  could  not  be  adopted,  because  it  was 
necessary  to  place  the  pump  and  engine  on  the  canal  bank, 
1200  yards  from  the  homestead  ;  but  measures  will  be  taken  for 
finding  profitable  employment  for  this  leisure-time,  Tne  chief 
items  in  the  outlay  for  irrigation  being  for  fixed  and  moveable 
piping,  which  cannot  be  applied  to  any  other  purpose,  it  is  an 
important  question  whether  these  pipes  can  be  provided  with 
sufficient  employment,  so  that  the  charge  for  their  use  may  not 
press  too  heavily  on  each  ton  of  liquid  applied. 

And  here  it  may  be  observed  that  the  wear  and]  tear  of  th<j 
moveable  pipe  is  proportionate  to  the  work  it  does,  and  that 
over  the  fixed  pipe  the  charge  for  interest  and  wear  and  tear  may 
be  set  at  a  very  low  rate,  5  or  even  3J  per  cent,  being  sufficients 

The  economy  of  this  system,  according  to  English  experience,, 
turns  upon  having  a  supply  of  liquid  manure  proportionate  to 
the  number  of  acres  to  which  pipes  are  applied.  What,  then,  is 
this  proportion? 

Lord  Essex,  one  of  the  most  distinguished  advocates  of  the- 
tubular   system,   considers   that,   when   the    manure  applied    is. 
derived  solely  from  the  urine  of  the  cow-stock,  7  cows,  at  least, 
per  acre  are  required  to  furnish  the  supply.     By  converting  a 
part   of  the  solid   into   liquid   manure,  or  by  the  addition   of 
guano,  these  proportions  may  of  course  be  varied. 

The  farm  of  Vaujours,  having  the  command  of  an  unlimited 
supply  of  rich  manure,  is  more  favourably  circumstanced  than 
others  in  this  respect.  Here,  therefore,  pipes  could,  without 
imprudence,  be  laid  under  150  out  of  225  acres ;  the  tax  for  the 
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"  plant "  falling  less  heavily  on  each  acre  in  proportion  as  their 
number  was  increased. 

Various  considerations  caused  the  work  to  go  no  farther: 
expense,  the  irregularity  of  the  outline  of  the  estate,  and,  lastly, 
the  improvement  made  in  our. distribution  from  the  cart  by  the 
use  of  the  "  hydraulic  crane  "  affixed  to  the  portable  tube.  The 
cart  is  still  generally  inferior  to  the  distributor ;  but  if  it  can  be 
filled  at  a  short  distance  from  the  point  of  application  to  small 
outlying  fields,  and  favourable  moments  be  seized  for  work, 
it  may  be  managed  on  a  small  scale.  Such  cases  are  quite 
exceptional. 

By  an  improvement  introduced  at  Vaujours  in  the  arrangement 
of  the  main  pipe,  its  length  does  not  exceed  22  yards  per  acre ;. 
in  England  24  to  28  yards  are  commonly  required. 

Mode  of  applying  Liquid  Manure, 

The  amount  of  liquid  manure  to  be  applied  should  not 
generally  exceed  20  tons  per  acre  for  cereals  ;  but  for  i'orage 
crops,  when  one  dressing  is  laid  on  in  winter  and  two  in  summer, 
this  quantity  may  be  exceeded. 

Summer  dressings  should  be  diluted  three  or  four  fold  with 
water,  of  which  an  adequate  supply  has  been  procured,  which 
the  drainage-water  will  still  further  increase. 

Perfection  in  the  admixture  and  application  of  the  two  con-* 
stituents  has  not  yet  been  attained,  and  the  course  of  action  was 
much  interrupted  and  intermitted. 

First,  a  given  quantity  of  sewage  is  lifted  from  the  barge  into 
the  reservoir,  which  is  then  filled  up  with  water.  The  contents 
are  well  stirred,  and  then  distributed.  Whilst  the  distribution 
goes  on  both  engine  and  pump  are  idle,  and  the  workmen  are 
unemployed  while  the  reservoir  is  being  filled;  but  neverthe- 
less the  suction  of  the  pump  is  so  much  improved,  and  the 
service-pipe  works  so  well  with  this  admixture,  that  the  reservoir 
is  emptied  three  times  in  a  day«  and  160  tons  of  dilute  sewage 
applied, — a  sufficient  dressing  for  from  3f  to  5  acres.  Various 
neighbours  now  come  to  buy  sewage  at  the  cisterns  for  the 
adjacent  fields,  and  the  corporation  of  Paris  have  sanctioned 
the  sale  on  the  payment  of  a  royalty  of  2hd,  per  ton. 

The  Course  of  Events. 

We  shall,  perhaps,  best  describe  the  general  career  of  the 
farm  up  to  the  end  of  1860  by  stating  that  times  and  events 
seem,  for  the  most  part,  to  have  been  sadly  out  of  joint  for  this 
enterprise.  The  seasons  fluctuated  between  the  extremes  of  cold 
and  wet  At  first,  for  want  of  water  and  the  use  of  the  pumping 
apparatus,  sewage  was  applied  undiluted  from  the  barrels  late  in 
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spring,  and,  encountering  the  heat  of  summer,  burnt  up  the 
crops,  acting  "  like  oil  poured  on  a  fire."  When  these  diffi* 
culties  were  overcome,  and  copious  diluted  dressings  econo- 
mically applied,  the  weather  altered,  and  exuberance  of  growth 
only  resulted  in  disastrous  'Modgment,"  which  damaged  not 
only  cereals  and  rape  (grown  for  seed),  but  rotted  and  spoiled 
the  forage  crops.  For  such  disasters  in  1860  bad  luck  may  be 
better  pleaded  than  in  most  instances  where  there  is  a  question 
at  issue  between  mishap  and  mismanagement  From  the  state 
of  the  roads  the  home-lying  fields  had  been  gorged  with  manure, 
the  distant  ones  left  in  a  state  of  beggary,  which  the  recent  sub- 
stitution of  deep  for  shallow  cultivation  did  not  tend  to  relieve. 
The  climate,  too,  was  fickle  and  exceptional  in  this  forest 
'^  clearing  ;"  the  temperature  being  nearly  4  degrees  below  that 
of  Paris.  When  the  sewage,  which  had  burnt  the  first  crop  of 
grass,  told  splendidly  upon  the  second,  which  promised  to  yield 
upwards  of  two  tons  of  hay  per  acre,  it  was  a  natural  but  a  rash 
proceeding  to  make  hay  in  October  and  November  in  this  land 
of  fog  and  mist 

A  flock  of  sheep  was  started,  but  showed  no  signs  of  having 
the  golden  hoof,  for  they  figure  in  the  balance-sheet  of  1859  as 
responsible  for  a  loss  of  80/.,  and  for  148/.  in  that  of  1860 :  the 
fact  being  that  they  had  to  be  bought  when  all  the  world  were 
purchasers,  and  sold  off  when  others  also  were  clearing  out 
Their  winter's  food,  moreover,  appears  to  have  been  chiefly  rye- 
grass-hay  and  water,  precisely  that  which  Mr.  Lawes  apologises 
for  giving  experimentally,  to  test  the  animals'  utmost  powers  of 
assimilating  woody  fibre,  at  the  sacrifice  of  profit.  Vet  at  this 
very  same  time  beet  was  being  carted  for  sale  to  factories  at  an 
unremunerative  price  I  This  was  running  in  the  ruts  of  French 
custom,  and  abiding  too  rigidly  by  the  sound  principle  that  this 
farm,  commanding  as  it  does  an  ample  supply  of  sewage-mannre, 
should  not  keep  back  marketable  produce  for  stock-feeding  and 
conversion  into  manure.  A  prospect  of  an  agreement  for  taking 
in  sheep  at  2d.  per  head  per  week',  between  September  and 
December,  appears  to  promise  an  escape  from  serious  losses. 

Amongst  minor  nuisances  affecting  the  corn-crops,  the  rats 
figured  considerably.  To  the  forest-rat  wheat  was  an  unusual 
treat :  there  was  no  grain  in  the  neighbourhood  except  in  the 
lath-and-plaster  barn  of  Vaujours.  In  1858  some  thousands  of 
the  sheaves  (the  last  thrashed)  yielded  next  to  nothing.  Cats 
have  since  been  at  a  premium. 

But  it  would  not  be  fair  to  attribute  all  losses  to  amateur  or 
experimental  farming.  In  the  years  1859-1860,  throughout  the 
north  of  France,  agriculture  suffered  severely,  and  especially  in 
localities  which  in  soil  and  climate  resemble  Vaujours. 


French  Experimental  Farm  at  Vaujaun.  299 

The  foUowing  quotatian  from  the  'Echo  des  Halles'  will  set 
the  &Iliiig  off  of  the  wheat-crop  in  a  clear  light  *'  In  1858  the 
average  produce  of  a  hectare  of  land  was  30  hectolitres,  weighing 
78  kilos. ;  100  kilos,  of  wheat  gave  75  kilos,  of  flour ;  and 
100  kilos,  of  flour  made  141  kilos,  of  bread.  In  1859  the  average 
produce  per  hectare  was  20  hectolitres,  weighing  72  kilos. ;  100 
kilos,  of  wheat  gave  75  kilos,  of  flour  ;  100  kilos,  of  flour  made 
137^  kilos,  of  bread.  In  1860  the  average  produce  was  18 
hectolitres,  weighing  70  kilos. ;  100  kilos,  of  wheat  gave  65 
kilos,  of  flour ;  100  kilos,  of  flour  make  130  kilos,  of  bread." 

According  to  these  averages,  the  produce  per  hectare  is  as 
follows : — 

Tc«r.  Wheat.  Ftov. 


KU. 

KU. 

KU. 

1858 

2340 

1755 

2474 

1859 

1440 

1080 

1485 

1860 

1260 

819 

1064 

The    same   table    adapted   to   English   measures   will   stand 

thus: — 

Produce  per  Acre, 

Tetr.  Wheftt.  Flow.  Bciatd. 


lbs. 

lbs. 

Ibc 

1858 

2096 

1572 

2217 

1859 

1290 

967 

1330 

1860 

1128 

733 

953* 

The  manager,  M.  Moll,  remarks  that  this  fall  in  the  value  of 
the  produce,  so  far  from  being  accompanied  by  a  reduction  of 
expenses,  was  coincident  with  unusual  difliculties  and  high  rates 
of  payment  in  the  labour  market. 

In  1859  the  supply  of  extraneous  —  particularly  Belgian  — 
labour  failed  utterly,  and  the  price  of  day-labour  and  task-work 
rose  accordingly.  Then  came  torrents  of  rain  and  lodgment  of 
crops,  and  from  these  combined  influences  the  price  of  reaping 
an  acre  was  1/.,  instead  of  from  10^.  to  13«. ;  that  of  cutting  and 
tjiog  an  acre  of  oats  lbs,  and  16^.,  instead  of  from  6«.  6(/.  to 

*  In  this  and  the  following  tables  the  French  hectare  is  taken  approximately 
as  e\|aal  to  2^  Engli^  acres,  instead  of  2a.  1b.  35p.,  its  exact  area.  The  kilo- 
gramme is  represented  correctly  as  2'24  lbs.  avoir.  The  results  thus  obtained  are 
safficientljr  correct,  and  the  labour  of  remodelling  these  tables  is  still  considerable. 
■""» .  H,  P. 

,  t  The  euTirons  of  Paris  are  generally  ill-supplied  with  labour,  because  in  that 
^ty  wages  are  high  and  living^  dieap.  Yaujours  has  a  further  drawback,  from 
the  influence  of  the  neighbourmg  cement-works  which  draw  away  the  men,  and 
the  glove-trade  which  employs  the  women.  Field  culture  by  hand-labonr  would 
be  almost  impracticable  but  ror  the  influx  of  Belgian,  Burgundian,  Norman,  and 
Alsatian  workmen.  To  procure  labourers  without  paying  the  rates  of  the  cement- 
works,  efforts  were  made  to  protect  them  from  being  pillaged  by  publicans.    After 
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Last,  but  not  least  of  evils,  come  the  rabbits,  which  are 
charged  in  the  balance*sheet  with  damage  amounting  to  128/. ; 
that  is  to  say,  three  times  the  amount  of  rates  and  taxes,  and 
nearly  half  the  rent,  although  account  is  only  taken  of  the 
principal  crops  which  were  injured. 

Lodgment  of  Crops, 

The  chief  disasters  met  with  at  Vaujours  arose  from  the  lodg- 
ment'of  the  crops,  which  called  forth  the  following  observations 
from  the  manager: — 

Whilst,  on  the  one  hand,  agricultural  profit  hinges  on  grow- 
ing a  maximum  crop,  a  lodged  crop  is  a  certain  loss.  It  is^ 
therefore,  important  but  difficult  to  hit  the  mean  of  bulk. 

The  limit  is  very  variable.  Whilst  in  the  rich  alluvial  lands 
of  Norsig-le-See  from  55  to  60  bushels  of  wheat  per  acre  may 
be  grown  without  danger  from  lodging,  elsewhere  the  com  is 
prostrate  so  that  the  weeds  grow  through  it,  and  the  yield  is 
destroyed  if  an  attempt  be  made  by  manuring  to  exceed  a  crop 
oi  from  22  to  28  bushels. 

Fresh  and  highly  nitrogenous  manure  adapted  for  immediate 
assimilation  promotes  this  lodgment.  This  remark  applies  to 
sewage. 

From  experience  of  such  effects  at  the  Central  Reservoir,  as 
well  as  at  Vaujours,  it  was  determined  almost  to  abandon  the 
growth  of  wheat.  But,  unhappily,  oats,  which  were  necessary 
for  home  use,  also  lodged ;  and  if  they  did  not  suffer  equally 
in  the  grain,  the  cost  of  harvesting  was  greatly  increased.  This 
drawback  has  been  diminished,  but  not  removed,  by  growing 
foreign  varieties  of  seed. 

But,  with  us,  in  1860,  the  mischief  did  not  stop  here.  Even 
the  crops  of  rape  and  rye-grass,  forced  on  by  copious  dressings, 
of  sewage  applied  in  winter  by  the  pipes,  developed  extra- 
ordinary foliage,  and  ended  by  being  lodged.  This  happened 
especially  on  poor  lands  highly  manured  in  winter. 

If  the  rye-grass  be  nearly  fit  for  the  scythe  before  it  is  lodged, 
the  damage  is  not  great,  though  cutting  will  then  cost  more; 
but  when  the  mischief  takes  place  at  an  early  stage  of  growth, 
the  loss  is  serious.  The  grass  will  rot  as  it  stands,  if  not  cut 
directly ;  and,  even  then,  it  is  hard  to  make,  shrinks  in  drying, 
and  assumes  a  bad  colour — in  fact,  it  must  be  consumed  as  green 
fodder. 

the  example  of  the  Imperial  farms  and  large  German  establishments,  a  puireyor 
vas  pnt  into  a  cantine,  under  a  contract  to  board  both  day-labourers  and  men 
doing  task- work  at  a  given  rate.  Nevertheless)  the  growth  of  crops  requiring  much 
hand-labour  has  beeu  necessarily  abandoned,  and  task- work  has  been  substituted 
for  day-work  when  possible,  and  machinery  introduced.  The  hay-maker  and 
horse-rake  are  already  iu  use,  the  mower  and  reaper  in  contemplation. 
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No  agricultural  treatise,  to  my  knowledge,  speaks  of  forage- 
crops  being  lodged ;  but  the  report  of  the  English  Commissioners 
sent  in  1859  to  Milan  notices  this  remarkable  fact — ^that  4000 
^icres  of  meadow  irrigated  by  the  waters  of  the  Canal  of  Vittabia, 
the  main  outfall  of  the  sewers  of  Milan,  become  so  much  en- 
riched that  every  three  years,  or  even  every  other  year,  the  sur- 
face herbage  (la  surface  inherhde)  is  removed,  and  sold  as 
manure.  But  for  this  precaution,  the  growth  would  be  so  rank 
and  luxuriant  that  the  grass  would  lodge,  so  that  the  scythe 
would  not  go  through  it« 

At  Vaujours  a  contract  had  been  entered  into  to  use  10,000 
tons  of  sewage  yearly  ;  in  1859,  6000  tons  had  been  applied  un- 
diluted, the  lodgment  of  forage-crops  not  having  been  antici- 
pated. The  City  of  Paris  has  annulled  this  contract,  wisely 
considering  that  its  interest  is  best  promoted  by  the  most  econo- 
mical application  of  its  stores  of  manure,  so  as  to  exhibit  the 
best  result  with  the  least  amount  of  sewage. 

The  best  precautions  against  lodging  are  to  apply  the  manure 
some  time  before  sowing  the  crop,,  and  then  to  give  a  good  deep 
cultivation.  It  would  seem  that  ^Modging"  arises  especially 
from  a  want  of  equilibrium  between  the  organic  and  mineral 
constituents  of  the  plant ;  and  that  this  want  of  equilibrium  takes 
place  when  the  manure  has  been  so  recently  applied  that  it  has 
not  had  time  to  act  chemically  on  the  soil,  so  as  to  render  the 
mineral  food  of  plants  free,  soluble,  and  capable  of  assimilation. 
Top-dressings  must  consequently  be  avoided  or  made  very  light 
— say  6  to  8  tons  per  acre. 

With  proper  attention  to  these  precautions  cereals  may  be 
grown  with  sewage.  For  layers,  especially  rye-grass  layers, 
these  rules  should  be  observed : — 

1.  As  in  the  case  of  grain-crops,  to  apply  the  sewage  some 
time  before  sowing,  and  stir  the  ground  well. 

2.  To  give  but  a  moderate  winter  dressing.  The  danger  is, 
that  the  first  crop  should  lodge ;  the  second  and  third  will  bear 
forcing. 

3.  To  grow  lucerne  and  mixed  layers  rather  than  Italian  rye- 
grass. 

4.  To  feed  the  most  luxuriant  crops  till  the  middle  of  April, 
or  even  later. 

There  are  certain  crops  which  never  lodge,  however  highly 
manured,  e.  ^.,  cabbage,  maize,  sorghum,  hemp,  tobacco,  and 
beet.  The  first  requires  too  much  labour  to  suit  Vaujours ;  the 
second  and  third  might  be  serviceable  when  our  dairy  is  organ- 
ised. Hemp  grows  well,  but  cannot  be  sold  standing;  the 
labour  of  scutching,  &c.,  makes  this  crop  better  adapted  to  the 
peasant  proprietor  than  to  the  large  farm. 
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The  Balance-She^, 

The  balance-sheet  published  in  the  year  1860  will  give  a 
general  view  of  the  financial  position  of  enterprise  thus  far.  Its 
two  predecessors  had  likewise,  not  unnaturally,  shown  a  deficit 
for  1857  of  170/. ;  for  1858  of  290/. 

Balaiyoe  Shxst,  1860. 


Cash  in  hand        128     7  0 

Various  Dehton, 

Banker 124    3  0 

Shares  not  taken  up     . .              68    0  0 
Varioas  DebtoiB  for  Goods)     59  ^ 

supplied / 

Stock      680  16  0 

"Plant"  for  Irrigation       ..     152  17  0 

Deadstock 421  11  0 

Underground  Pipes     ..      ..   1263  12  0 

Growing  Crops 961    5  0 

Crops  in  hand       515  12  0 

ImproTements,'Manures,&c.      753  10  0 

Correction  from  last  Year^s\  ntt  ^a  a 

Account /  ^'^  ^^  ^ 

Balance         451     1  0 

Odd  pence  omitted  in  BngO       n    5  0 

lish  statement ) 

£5999     5  0 


AecoufiU  tihomng  a  Credit 

Poultry-yard        

Com  in  Granary 

Deadstock 

Straw  in  hand      

Rye-grass      

Dairy 

M.  Hnimy 

Correction  in  Account  1859* 
Balance        


DeibU. 


£.    «.  d. 
821     7    0 


Smith  (Landlord) 

MoU(Mana^r) 362  16    0 

Due  to  Tanous  Tradesmen, 

&e.      (including      Taxes, 

42i.  Ss. :  Bent  of  Lands, 

5Mi.) 

Capital 4344    4 


470  18    0 


0 


Balance. 

6  19 

0 

24  18 

0 

17  7 

0 

56  6 

0 

19  0 

0 

12  4 

0 

0  5 

0 

217  14 

0 

451  1 

0 

£805  14 

0 

£5999    5  0 

AMmmii  LtdebML 

Winter  Oats,  1859       ....  0    2  6 

Spring  OatB,  1859        ..      ..  88  18  0 

Flock 148    6  0 

Wheat,  1858 19    4  0 

Wheat,  1889 208    8  0 

Beet       6    4  0 

Rape      21  15  0 

Sour  Kraut 0    3  6 

Embankment  on  Canal  14    0  0 

CarroU 0  11  0 

Cabbage        14  0 

Turnips 12  0 

Green  Rye 15    9  0 

Lucerne 30  12  6 

Meadows       83    8  0 

Potatoes 8    4  0 

Rye,  1859      7    4  0 

Pigs       0  15  0 

"  Dardelle  ••  (?) 0  16  0 

Manure 8    8  0 

"Halfimd" 2  10  6 

Horses 9  10  0 

Injury  from  Game  and  Vermin  128  15  0 

£805  14  0 


It  appears  from  the  form  of  this  document  that  each  crop  is 
separately  charged  with  rent,  labour,  seed,  &c.,  and  credited  with 
the  sum  it  produces.  The  fixed  charges  for  drains,  irrigation,  &c., 
fall  so  heavil  J  upon  the  land,  that  a  crop,  unless  much  above  the 
average,  cannot  be  remunerative.     The  charge  for  wear  and  tear 

"^^  This  entry  refers  to  some  payments  made  on  account  of  drainage,  an  outlay 
which  the  landlord  has  undertaken  to  meet. 
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and  interest  on  the  apparatus  for  irrigation  alone  is  200/.  It 
appears  elsewhere  that  the  horses  are  charged  3^  centimes  per 
hour,  or  2s,  2d.  for  a  daj  of  7^  hours. 

We  shall  hardly  follow  the  manager  through  his  explanation 
of  all  the  items  in  this  account,  but  will  glance  at  those  which 
have  the  more  prominent  interest. 

Of  the  grain  crops,  it  may  be  observed  that  before  the  rise  of 
prices  they  had  been  valued  at  a  low  rate  to  the  granary  account, 
which  is  a  gainer  thereby.  The  proportion  borne  by  the  grain 
to  the  straw  was  unusually  small,  for  29  acres  of  wheat  gave 
20,167  sheaves,  and  only  729  bushels  of  com — 25  bushels  per 
acre— or  liV  litres  (*28  of  a  gallon)  to  a  sheave,  instead  of  the 
usual  proportion  of  from  2|-  to  3  litres  ('55  to  *66  of  a  gallon)* 

On  a  piece  of  3  acres  dke  result  of  the  beet  crop  is  striking. 
The  produce  was  35  tons,  and  still  the  account  shows  a  loss  of 
more  than  2/.  per  acre.  The  selling  price  (lis,  8d,  per  ton) 
when  they  were  lifted  being  thought  unsatisfactory,  they  were 
valued  at  that  price  to  the  stock,  but  from  subsequent  mis- 
management were  spoilt  by  frost  and  rain.*  The  price  of  labour 
also  told  against  this  crop.  Moreover,  they  were  grown  with 
farmyard  manure,  which  was  valued  at  8  fr.  (6s.  bd,)  per  ton, 
and  the  beet  was  charged  with  half  that  amount. 

The  loss  on  the  sheep  is  surprising.  It  was  in  great  measure 
caused  by  disease  and  death,  the  soil  being  so  ill-suited  to  a 
breeding  flock  that  it  has  been  abandoned.  Moreover,  the 
valuation  of  the  flock,  though  in  improved  condition,  had  been 
lowered;  they  were  set  at  18tf.  per  head,  instead  of  22s,  6d, 
They  were  fed  on  refuse  unsaleable  stover  (probably  rye-grass), 
charged  at  a  high  market-price.  Half-bred  merinos,  it  is  stated, 
cannot  pay  on  such  fare. 

The  loss  on  the  meadows  is  not  explained  in  this  account. 
In  the  two  previous  years  '*  green  crops  "  had  shown  a  profit  of 
104/.,  as  was  to  be  expected :  for  hay,  if  good,  makes  a  good 
price  at  Paris ;  and  if  tough  or  damaged  sells  fairly  for  ^^  pack* 
ing."  When  the  dairy  is  well  organised,  this  account  will  pro- 
bably bear  a  better  aspect. 

For  the  loss  on  pigs  England  is  in  a  way  responsible ;  the 
breed  kept,  "  the  New  Leicester,"  is  beautiful,  but  they  do  not 
breed. 

'^  Manure "  and  ''  Horses "  require  a  word  of  explanation. 
The  first,  taken  in  the  previous  year's  valuation,  had  shrunk  in 
bulk,  and  so  was  short  measure.     The  horse  account  suffered 

♦  This  account  probably  belongs  to  a  year  subsequent  to  that  in  which  the 
exceptional  sheep-manure  was  accumulated. 
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from  losses  caused  by  the  severe  winter-carting  connected  with 
the  unhappy  new  tunnel. 

The  next  item  on  the  debit  side  is  "  Vermin," — that  is  to  say, 
rabbits. 

In  justification  of  this  charge  a  letter  is  inserted,  written  by  a 
distinguished  French  agriculturist — ^M.  Menard  de  Happemeau 
— who  has  carried  off  tibe  first  prize  for  successful  management 
in  his  department  (Loir-et-Cher). 

**  By  speaking  to  me  of  rabbits  you  open  an  old  wound ;  I  pity  you  with  aU 
my  heart,  if  you  have  to  do  with  this  accursed  race.  You  are  indeed  in  the 
Forest  of  Bondy  if  you  are  at  daggers  drawn  with  sportsmen.  These  gentlemen 
think  nothing  worthy  of  consideration  but  game.  Back  your  brains  to  cover 
the  sandy  wastes  of  the  Sologne  with  rich  harvests ;  introduce — as  you  have 
done — a  complete  system  which  will  multiply  our  supply  of  meat  tenfold ; 
sweat  blood  and  water  to  cheapen  the  necessaries  of  life :  this  is  all '  bosh,'  in 
•comparison  with  our  noble  '  sport,'  and  yet  we  are  in  the  nineteenth  century ! 

*'  You  are  in  a  position  to  make  yourself  heard :  demand  then  the  repeal  of 
the  law  of  1844,  which  leaves  the  farmer  at  the  mercy  of  game  and  sportsmen 
— it  is  your  only  chance.  For  my  part,  the  game  has  in  four  years  damaged 
my  crops  to  the  amount  of  24002.  I  took  l^al  proceedings  against  the  pro- 
prietor, and  succeeded  before  the  magistrates,  on  an  appeal,  and  in  the  superior 
^court.  For  one  year's  damages  I  received  nearly  4C)02.*-half  my  loss ;  but 
I  find  going  to  law  a  had  occupation  for  a  farmer,  who  meanwhile  neglects  his 
business,  and  have  come  to  the  heroic  determination  to  enclose  250  acres  with 
close  pa]ing,  and  lay  the  rest  of  my  farm  under  grass,  which  is  least  injured 
by  game. 

*'  Now,  it  is  full  occupation  for  one  man,  from  October  to  May,  to  guard 
daily  my  five  miles  of  fence,  and  stop  the  gaps  which  the  rabbits  make,  either  by 
burrowing  or  gnawing  the  fence.  You  see  then  that  I  have  not  got  the  rabbits 
down,  as  you  supposed,  but  have  been  satisfied  with  fortifying  myself  against 
these  invaders  at  an  enormous  cost ;  but  I  feel  daily  more  and  more  satisfaction 
At  having  adopted  this  defence." 

M.  Moll  remarks  that,  being  unable  to  adopt  M.  Menard's 
safeguard,  and  having  assured  himself  that  no  crop,  except  hemp, 
is  safe  from  rabbits,  nothing  remains  for  him  but  to  appeal  to 
superior  authorities  for  the  right  of  defending  his  crops  by  night 
or  by  day  against  these  invaders — a  right  which  the  law  of  1844 
has  extinguished. 

The  profit  of  the  poultry-yard  seems  to  indicate  that  foxes  do 
not  prevail  among  the  ^^animaux  nuisibles.^  It  is  a  small  item, 
and  the  profit  is  probably  limited  by  the  amount  of  tail-corn 
produced. 

The  gain  on  com  and  straw  in  store  in  reality  is  due  to  a  rise 
in  price;  but  the  latter  is  suggestive  of  a  probable  source  of 
profit  to  be  derived  from  the  Paris  market,  when  a  threshing- 
machine  is  procured  that  does  not  bruise  the  straw. 

The  really  promising  feature  is  the  dairy.  The  profit  here 
realised  is  not  large,  because  the  dairy  had  been  but  lately 
organised,  and  that  on  the  most  economical  plan.     The  common 
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price  for  a  cow  at  Paris,  20/.  to  24/.,  being  considered  excessive, 
8  cows  were  bought  from  the  Loiret  at  6/.  a  head,  and  8  heifers 
from  the  Haute  Saone,  and  4  or  5  more  picked  up  at  home. 

Of  course,  several  among  this  scratch-lot  proved  sickly  and 
bod  milkers ;  and  when  the  supply  of  milk  increased,  a  market 
for  it  had  to  be  provided,  and,  meanwhile,  a  Swiss  cowman 
was  drawing  his  32  f.  per  month  for  wages.  So  much  for  making 
a  start !   but  that  is  now  done. 

The  milk  produced  is  rich,  and  highly  approved  by  con- 
sumers. This  result  is  attributed  to  the  excellence  of  the  crops 
pTown  by  irrigation.  It  sells  wholesale  at  Ife/.,  and  retail  at 
2(L  per  quart  (17*5  c.  and  20  c.  per  litre).  If  any  remains  unsold, 
it  is  made  into  cheese.  This  milk  yielded  15  to  16  per  cent  of 
cream,  which  sold  at  13d.  per  quart.  Three  litres  of  cream,  about 
2|  quarts,  usually  give  1  kil.  (2^  lbs.)  of  butter — 5  per  cent, 
from  the  milk — a  satisfactory  result 

Returns  are  promised  in  future  reports  of  the  proportions  sub- 
sisting between  food  consumed  and  milk  furnished  by  cows  of 
four  different  races. 

A  slight  but  graceful  allusion  explains  the  success  of  the 
dairy — Madame  Moll  devotes  herself  to  this,  the  lady's  depart- 
ment Any  careful  reader  of  Professor  Voelcker's  practical 
writings  on  the  dairy  and  its  products  cannot  but  be  awake  to 
the  importance  of  such  co-operation. 

Experiments. 

The  manager,  M.  Moll,  prefaces  his  Report  of  Experiments;, 
conducted  on  the  farm  in  various  seasons,  with  remarks  to  the 
following  effect : — 

"  To  combine  experimental  agriculture  with  profit  is  indis- 
putably the  hardest  problem  in  farming ;  but  the  manager  of 
Vaojours  is  pledged  to  attempt  its  solution. 

"  The  main  object  of  these  trials  was  simple  enough — to  prove 
the  efficacy  of  Parisian  night-soil ;  but  in  a  complex  art  like 
agriculture  nothing  is  simple,  especially  no  comparative  experi- 
ments which  aim  at  obtaining  scientific  accuracy — a  result  not 
easily  reconcilable  with  the  ordinary  routine  of  labour. 

"  Experiments  on  a  small  scale — ^pocket-handkerchief  farming 
— have  been  severely,  and  in  part  justly,  criticised.  Under  the 
influence  of  this  criticism  field-experiments  were  commenced, 
which  are  simple  enough  if  it  is  sufficient  to  ascertain  that  the 
crop  on  such  a  plot  is  somewhat  better  than  another,  or  the 
reverse ;  but  beset  with  difficulties  if  the  excess  or  deficit  is  to 
be  ascertained  by  weighing — a  troublesome  task  even  in  fair 
weather,  and  still  more  so  when  seasons  are  unfavourable  and 
hands  scarce.     Moreover,  for  a  comparative  experiment  to  have 

VOL.  XXIII.  X 
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any  real  value,  it  is  indispensable  that  every  other  circum* 
stance  connected  with  the  plots,  except  the  special  object  of  trial, 
should  be  identical;  that  is,  that  not  only  the  soil  should  be 
uniform,  but  that  the  ploughing,  harrowing,  manuring,  and 
sowing  be  done  simultaneously,  since  the  difference  of  even  a 
few  hours  may  tell  seriously  on  the  results. 

^'  These  considerations  will  account  for  the  small  number  of 
experiments  made,  or  at  least  reported,  by  the  most  enlightened 
advocates  of  agricultural  improvement,  and  for  their  disregasd  of 
such  experiments  as  have  not  been  verified  by  repeated  trials/' 

The  experiments  commenced  in  the  dry  years  1857  and  1858, 
before  the  pumps  and  pipes  were  in  operation,  and  before  a 
supply  of  water  for  dilution  had  been  secured,  were  in  many 
respects  inconclusive,  and  in  some,  unsatisfactory. 

^Potatoes  irrigated  at  the  end  of  June  in  a  scorching  season, 
with  undiluted  sewage,  were  injured  by  the  dressing.  The 
plants  were  burnt  up,  and  after  a  few  days  the  leaves  and  small 
branches  fell  off;  new  shoots  sprang  up  from  below,  new  tubers 
were  formed,  and  the  older  ones  died  away.  The  two  sue- 
-ceeding  crops  of  wheat  and  oats,  however,  profited  largely  by 
this  misapplied  dressing.  Even  on  mangold,  sewage  undiluted 
did  not  produce  a  favourable  effect  in  a  hot  season. 

For  corn-crops  the  lesson  was  learnt  that  to  avoid  ^^  lodging," 
•an  application  of  the  sewage,  some  time  before  sowing,  is 
desirable,  a  top-dressing  in  spring  being  fatal  in  a  wet  season. 
On  the  other  hand,  the  application  of  sewage  to  first  and  second- 
crop  hay  gave  the  following  satisfactory  results. 

The  Effect  of  Sewage  on  the  Hay- Crop — chiefly  Itye- Grass. 


A  First  Cutting,  May  9M  :-- 

Hay  dressed  in  winter  with  10  'tons  (nearly)  of 

sewage  per  acre       

Hay  on  same  field  not  dressed 

A  Second  Cutting,  September  11^  :~ 

Aftermath  dressed  with  18  tons  per  acre . . 
Aftermath  not  dressed        ,. 


Green 
Produoe. 


tons.  cwt«. 


9     4 
3    0 


6  10 

0     8i 


Hay. 


tons.  cwts. 


2  4 

0  14} 

1  6| 

0  2| 


Peromtagc 
of  NltroflW 
in  Hay. 


1-94 

1*20 


2-90 

reo 


The  whole  field  had  been  dressed  with  sewage  before  the  seed 
was  sown ;  but  for  this,  the  difference  in  the  results  would  have 
been  still  greater. 

To  complete  the  experiment  M.  Houzeau  was  requested,  for 
the  purpose  of  comparison  with  our  own  product,  to  analyse  the 
hay  of  Paimboeuf,  which  is  in  high  repute  at  Nantes,  and  that  of 
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La  Guerche,  a  first-class  liay  in  the  Paris  market     The  results 
were  as  follows : — 

Hay  from  Hajfrom 

Paimboeuf.  La  Quercbe. 

Water       12-56  ..  11-96 

Phospliates  and  other  mineral  salts       ..  7-75  ..  6*68 

Woody  fibre  and  cellulose      24-50  ..  26*90 

Saccharine  and  starchy  matter,  &c.        ..  46-23  ..  45-73 

Albuminous  substances 7*12  ..  6-94 

Fatty  matter 1-85  ..  1-80 

100-00  100-00 

Nitrogen 1*44        ..  Ml 

In  these  analyses,  M.  Moll  remarks, ''  I  will  only  call  attention 
to  the  nitrogen  which  they  severally  contain.  The  nitrogen  in 
the  highly-esteemed  hay  of  La  Guer'che  appears  to  amount  only 
to  57  per  cent,  of  that  contained  in  our  first  piece,  and  38  per 
cent  of  the  third  piece ;  nevertheless  stock  are  very  fond  of  this 
hay,  and  it  seems  to  suit  them  well. 

'^  Are,  then,  chemists  mistaken  in  pointing  out  nitrogen  as  one 
of  the  most  important  elements  of  nutrition?  I  think  not;  but 
only  believe  that  rye-grass — the  chief  constituent  in  our  hay — 
either  is  a  substance  unpalatable  to  stock,  or  that  it  has  properties 
unfavourable  to  mastication.  The  latter  hypothesis  is  probably 
the  true  one ;  a  man  need  only  look  at  its  limp  but  likewise 
tough  and  harsh  stems,  to  understand  why  stock  do  not  like  it" 

In  conclusion,  M.  Moll  remarks  on  the  economical  result,  that 
though  the  dressing  was  applied  undiluted-*— a  most  objectionable 
proceeding  in  summer,  particularly  such  a  dry,  hot  summer  as 
1858 — each  ton  of  the  dressing  produced  an  increase  of  2  cwt 
of  hay.  Since,  then,  each  ton  cost,  everything  included,  2«.,  and 
the  2  cwt  of  hay  were  worth  from  4^.  id,  to  5«.,  the  gain  was 
clear,  particularly  if  the  manifest  effect  of  the  dressing  on  the 
crops  of  the  next  year  be  taken  into  account 

This  experiment  and  these  observations  will  be  read  with 
interest  by  those  who  can  recall  to  mind  Professor  Voelcker's 
remarks,  in  connexion  with  his  lecture  on  Sewage,  to  the  effect 
that  an  excess  of  nitrogen  in  a  crop  rather  indicated  want  of 
maturity  than  a  higher  feeding  value. 

An  experiment  intended  to  contrast  the  effects  of  farmyard 
manure,  of  **soil,"  and  of  rape-cake,  on  the  growth  of  oats, 
brought  out  one  or  two  remarkable  facts.  It  was  intended  to 
furnish  to  each  plot,  under  a  different  form,  an  equal  quantity  of 
nitrogen  ;  but  the  yard  manure  applied  was  that  made  by  sheep, 
wintered  chiefly  upon  hay,  and  littered  with  straw,  and  it  was 
rather  hastily  assumed  that  it  would  have  the  same  composition 
as  ordinary  farmyard  manure :  but  that  there  might  be  no  uncer- 

X  2 
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tainty,  it  was  submitted  to  M.,  Houzeau  for  analysis,  when  the 
mistake  was  discovered,  but  could  not  easily  be  rectified.  The 
analysis  was  as  follows : — 

Analysis  of  Manure  made  hy  Sheep  wintered  upon  Hay^  and  Uttei^ed  icith 

Straw  in  a  Yard. 

Organic  matter  and  ammoniacal  salts 28*960 

Carbonic  acid  of  combination         0*512 

Phosphoric  acid       1*285    • 

Sulphuric  acid        1*277 

Chlorine 0*916 

Potassium       0*611 

Sodium 1*222 

Magnesia  and  oxide  of  iron 0*250 

Lime        2*067 

Clay,  sand,  and  soluble  silica        12*194 

Water      50*680 

lOO-OOO 

Nitrogen,  as  carbonate  of  ammonia *072 

„        in  other  salts        '201 

„        in  organic  matter        '923 

„        in  nitrates «      traces 

1'195. 

The  small  amount  of  water  (50  per  cent.,  instead  of  75-80)  and 
the  large  proportion  of  nitrogen  (1*195,  instead  of  0*400)  which 
this  manure  contained,  quite  deranged  the  intended  balance  be- 
tween the  experimental  manures.  Since  the  ^^  soil "  contained  of 
nitrogen  0*350  per  cent.,  and  of  minerals  and  salts  left  after  com- 
bustion 0*843  per  cent,  it  had  been  intended  that  a  dressing  of 
24  tons  per  acre,  of  yard  manure,  and  the  same  number  of  tons  of 
soil,  should  be  applied.  When  the  result  of  the  analysis  became 
known,  to  make  up  for  the  existing  inequality,  a  farther  supply 
of  24  tons  per  acre  of  sewage,  diluted  with  an  equal  bulk  of 
water,  was  applied  as  a  top-dressing  to  the  growing  crop.  The 
result  was  not  so  favourable  as  the  manager  anticipated,  but  it 
perhaps  did  all  that  he  had  any  right  to  expect  from  this  over- 
dose. But  even  then  more  nitrogen  had  been  supplied  in  the 
yard  manure  than  in  the  sewage :  viz.,  in  the  first,  at  the  rate  of 
642  lbs.  per  acre,  and  in  the  second  only  376  lbs.  One  experi- 
mental plot  then  had  120  tons  of  sewage ;  another,  apparently 
60  tons  of  sewage ;  another,  1  ton  11  cwt.  of  rape-cake,  which 
was  thought  equal  to  19  tons  per  acre  of  common  yard  manure ; 
but  more  could  not  be  procured. 

The  sowing  of  the  oats  was  delayed  till  the  7th  of  May.  A 
rainy  season  set  in  before  the  top-dressing  of  24  tons  was  given, 
June  9th,  to  the  2nd  plot.  Great  heat  followed;  the  crops 
ripened  unequally.    The  unmanured  plot  and  that  manured  with 
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rape-cake  ripened  well ;  that  with  farmyard-manures  less  well ; 
those  dressed  with  sewage  were  worst  in  this  respect.  After 
an  unsatisfactory  harvest  the  crop  was  tied  and  weighed,  Septem- 
ber 19th.  No  account  was  kept  of  the  produce  of  grain.  The 
weight  of  straw  and  grain  together  was  as  follows  : — 

Tons.  cwta. 

Plot  1.  Yard  manure     1  2|  per  acre. 

„    2.  Sewage       1  2j        „ 

„    3.  Ilape-cake 0  16  „ 

„    4.  Nothing      0  9  „ 

It  is  needless  to  criticise  these  results.  Moderate,  rational^ 
and  seasonable  manuring  can  alone  furnish  a  good  practical 
lesson ;  but  incidentally  we  owe  to  this  record  a  useful  analysis 
of  a  peculiar  sort  of  manure. 

The  Effects  of  a  Manure^  contrasted  with  the  Manurial  Effects 
produced  by  the  Food  and  Litter  which  are  consumed  to  furnish 
such  Manure. 

The  next  experiment  recorded  was  also  rather  serviceable  in 
design,  than  successful  in  the  event. 

The  manager  thus  explains  his  motives  for  instituting  this  com- 
parison :  '^  It  has  been  said  that  stock  does  not  so  much  make,. 
2s  consume  manure,  and  common  sense  shows  that  the  animal 
cannot  live,  grow,  or  fatten  but  by  retaining  and  assimilating  a 
portion  of  the  food  which  it  devours ;  and  yet,  whenever  these 
eonstituents  of  manure  have  been  applied  to  the  soil  instead  of 
the  manure  itself,  less  produce  has  been  reaped  than  would  have 
been  looked  for  if  the  substances  employed  had  passed  through 
the  animal  economy.  This  seems  to  be  a  paradox ;  but  may  we 
not  suppose  that  if,  on  the  one  hand,  these  substances  have 
parted  with  some  of  their  fertilising  elements,  on  the  other  hand 
they  have  been  so  affected  by  the  digestive  process  that  when 
.they  have  been  piled  up  in  heaps,  or  buried  in  the  soil,  they  act 
powerfully  on  the  atmospheric  gases,  absorbing,  condensing,  and 
•assimilating  these  sources  of  fertility, — in  short,  playing  the  part 
•of  natural  nitre-beds,  with  greater  efficacy  than  they  could  have 
done  in  their  primary  state?  At  all  events,  this  is  an  open 
question.  Theory  appears  to  be  at  variance  with  fact,  whilst 
reputed  facts  have  not  been  watched  with  the  care  and  exactitude 
required  for  their  establishment  as  conclusive." 

The  following  experiment  was  therefore  undertaken  with  a 
view  to  supplying  this  apparent  defect.  Two  plots  (5  and  6), 
adjacent  to  the  four  referred  to  in  the  last  experiment,  were 
manured :  the  latter.  No.  6,  with  60  tons  of  manure ;  and  No. 
5  with  8  tons  of  hay  and  2  tons  16  cwt.  of  straw  per  acre. 
These  10  tons  16  cwt  of  food  and  litter  would,  in  fact,  have 
made  2^  times  that  amount  of  manure,  or  24  tons  6  cwt.     But 
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tlie  hay  used — the  aftercrop,  similar  to  that  referred  to  in  a 
previous  experiment,  containing  2*9  per  cent  of  nitn^n,  sap* 
plied  in  all  519  lbs.  of  nitrogen,  to  which  that  in  the  'straw — 
estimated  at  0*5  per  cent — added  31  lbs.  more,  or  550  lbs.  in 
all,  instead  of  the  642  lbs.  of  nitrogen  contained  in  the  dung. 
The  inequality  was  not  as  great  as  in  the  preceding  experiment* 
The  result  was  that — 

CK-ts.    lbs. 

Plot  No.  5,  dressed  with  dung,  produced      18    74 

„    No.  6,  manured  with  chopped  straw  and  hay,  produced     18    58 

or  very  nearly  an  equal  bulk. 

An  Experiment  to  compare  the  Effect  produced  by  a  given  quantity 
of  ordinary  Manure :  1st,  When  applied  in  tlte  usual  maimer  ; 
zndly.   When  converted  into  Liquid  Manure. 

"This  was  a  subject  of  special  interest  to  the  farm  atVaujours, 
besides  having  been  much  debated  elsewhere.  The  advocates  of 
liquid  manure,  on  the  one  hand,  had  maintained  that  the  action 
of  manure  is  quadrupled  by  dilution ;  its  opponents  put  into  the 
mouth  of  an  eminent  agriculturist  a  statement  (which  he  did  not 
confirm)  that  the  faeces  of  48  cows,  distributed  over  25  acres  in 
a  liquid  form,  were  of  little  use,  except  for  dissolving  the  giian^ 
which  he  also  applied."  To  test  these  contending  assertions,  two 
plots,  7  and  8,  adjoining  the  previous  six,  were  manured  at  the 
rate  of  24  tons  per  acre.  To  No.  8  the  manure  was  applied  in 
the  usual  manner ;  witl^  No.  7  this  course  was  adopted  : — ^The 
manure  was  mixed  with  3^-  times  its  weight  of  water  36  hodn 
before  use ;  it  was  then  well  stirred  and  macerated  over-nigfat 
The  solid  matter  (remains  of  straw  and  hay)  was  then  strained 
off,  and  one-half  of  the  liquid  applied  to  the  land  and  boed 
in  at  once,  at  the  same  time  that  No.  8  was  manured,  the  othei* 
half  being  kept  in  reserve. 

Both  plots  were  sown  with  Indian  corn,  broadcast,  on  the  18th 
of  May ;  and  on  the  9th  of  June,  after  a  showery  interval,  the 
other  half  of  the  liquid  manure  was  applied  to  No.  7,  the  Indian 
com  being  then  well  up  and  strong.  To  the  end  ojf  June — the 
weather  being  then  damp— no  difference  was  perceptible  between 
the  plots;  after  that,  in  the  hot  months  of  July  and  August, 
No.  7  showed  a  decided  advantage.  On  the  7th  of  September  the 
crops  on  each  piece  were  cut  with  the  sickle  and  set  into  stocks, 
where  they  remained  till  October  17th,  when  both  were  weighed. 

The  climate  of  Vaujours  being  unsuited  for  the  ripening  of 

this  grain,  account  could  only  be  taken  of  the  gross  weight,  which 

was — 

Produce  of  Maize, 

Tons.  cwts.  Ifaik 

On  Plot  7.  Manure  applied  in  liquid  form,  24  tons  pet  acre      8    11     U 

„  Plot  8.  Manure  applied  in  the  ordinary  manner  ..      ..       6      8  100 
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or,  in  other  words,  the  produce  of  Plot  7  was  nearly  one-third 
greater  than  that  of  Plot  8. 

In  1860, — a  year,  be  it  remembered,  which  was  cold  and  wet, 
almost  beyond  precedent, — the  eight  plots  referred  to  in  the 
preceding  experiments  were  all  sown  with  giant  wheat  on  the 
15th  of  November ;  it  was  ripe,  and  cut  August  the  28th ;  was 
carted  on  the  6th  of  September ;  and  on  the  17th  the  com  and 
straw  were  carefully  measured  and  weighed. 

The  results  are  given  in  the  following  table : — 


Qoantlty  of  Hanare  per  Acre 
applied  In  1859. 

• 

GropofOaU, 
1859. 

Crop  of  Giant  Wheat,  1860, 
per  Aero. 

PMa. 

lYoducfi 

in 
Grain. 

Produce 

In 
Straw. 

Proportion 

between 

the  Grain 

and  Straw. 

1 

2 
3 

4 
5 
6 

7 

• 

Sheep-mannre,  24  tons  =  48  tons 
of  common  farmyard-man  are 

Sewage,  48  toD8 

Bape-cak«,  1  ton  11  cwts 

Nothing        

Sheep-mauure,  24  tons =48  tons 
Hay,  8  tons  *,  straw,  2  tons  16  cwts. 

Sheep-manure  (=48  tons)  con- 
verted into  liquid-manure 
Sheep-manure  (  -  48  tons)  . . 

• 

Tom.  cwl*.  lbs. 

1     2     44 
1     2     22 
0  16       0 
0     9       0 
0  18     74 
0  18     58 

Crop  of  Maize, 
Stalks  aod  Corn. 

8  11     11 
6     8  100 

m 

lb*. 

1505 
1701 
964 
808 
1680 
1350 

1510 
1688 

TViOiiieirtob  lbs. 

2  12  62 
2  10  44 
1   17  15 

1  8     9 

2  11  44 
2     1  71 

2     9  61 
2  11  35 

0*256 
0-302 
0-256 
0-257 
0-291 
0-290 

0-272 
0-294 

It  is  remarkable  that  the  sewage  when  applied  in  these  large 
qiantities  acted  more  favourably  on  the  second  than  on  the  first 
Clip,  and,  as  compared  with  farmyard  manure,  increased  the 
gnin  more  than  the  straw,  producing  5  per  cent  less  straw  and 
13per  cent  more  grain  than  the  latter. 

n  plot  6  the  chopped  hay  and  straw  used  as  manure  is  com- 
paatively  still  less  successful  than  in  the  preceding  year.  This 
resilt  is  contrary  to  the  received  opinion,  which  assigns  to  vege- 
tabe  manures  a  less  energetic  but  more  abiding  action  than  that 
of  animal  manure. 

li  plot  7  the  yard-manure  applied  in  a  liauid  shape  is  much 
leMnd  its  competitor  in  plot  8,  producing  2o  bushels  of  corn  as 
^inst  28  bushels,  and  2  tons  9^  cwts.  of  straw  as  against  2  tons 
n^  cwts.,  but  in  the  preceding  year  it  had  an  excess  of  one- 
tiiid. 

But  the  enlightened  advocates  of  liquid  manure  have  always 

admitted  its  want   of  endurance,   which,  however,  is   no   real 

jfect     A  prompt  return  and  rapid  circulation  of  capital  is  the 

lief  object  to  be  attained ;  if  from  one  process  and  one  crop  a 

41  and  immediate  return  can  be  reaped  for  every  outlay,  then 
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that  feature  in  agriculture  will  have  been  removed  which  con- 
trasts most  unfavourably  with  the  returns  derived  from  trade  and 
commerce.  In  1861  these  plots  were  all  in  Dutch  clover;  in 
1862  a  wheat  crop  will  again  be  taken,  to  complete  the  series  of 
experiments.     These  will  be  the  subject  of  future  reports. 

The  Comparative  Effect  of  Farmyard  Manure  and  Sewage 

on  Mangold, 

The  object  here  was  to  compare  the  crop  produced  by  farm- 
yard manure  with  that  resulting  from  a  single  dressing  of  sewage, 
from  two  such  dressings,  and  from  two  dressings  of  liquid  in 
addition  to  farmyard  manure. 

The  soil  was  a  clayey  loam  with  a  subsoil  of  clay  or  marl ; 
it  had  last  grown  lucerne,  which  was  prematurely  smothered  with 
grass. 

The  first  lot  had  manure  from  the  sheep-yards,  such  as  has 
been  before  referred  'to,  but  in  this  case  it  contained  70  per  cent, 
of  water.  This  was  laid  on  in  March.  This  and  the  two  next 
plots  were  ploughed  at  the  end  of  April  or  eady  in  May,  and 
sown  about  May  the  15th. 

The  fourth  plot  had  been  manured  like  the  first,  but  ploughec 
in  February  ;  it  was  then  harrowed,  scarified,  and  rolled  befor 
the  sowing,  which  took  place  about  May  the  15th.  The  manuc 
applied  at  the  rate  of  33  tons  10  cwts.  per  acre  was  equivalent  o 
vi4  tons  16  cwts.  per  acre  of  ordinary  manure,  as  it  containedS 
per  cent,  less  water  than  is  usual.  The  first  dressing  of  liqud 
was  applied  June  the  9th,  viz.  8  tons  of  sewage  diluted  with  \i 
tons  of  water  per  acre. 

The  second  dressing,  given  towards  the  end  of  June,  co- 
sisted  of  3  tons  3  cwts.  of  sewage  with  6  tons  8  cwts.  of  water 

The  plots  were  weighed  in  the  field  eight  days  after  they  vtie 
pulled  and  laid  in  small  heaps :  they  had  been  cleaned  wth 
more  than  common  attention,  so  that  the  distillery  of  Miry, 
which  bought  them,  only  deducted  3  per  cent,  from  the  goss 
weight  for  tare,  &c.     The  produce  was  as  follows  : — 


riots. 


I 

2 
3 

4 


^langold  Crop. 


Yard  manure,  34  tons  16  cwts 

1  dressing  of  sewage,  8  tons  3  cwts. 

2  dressings,  in  all  11  tons  6  cwts 

Yard  manure,  as  Plot  1 ;  liquid  manure, 

asPlotS 


Wel^t  of 
IlooU  and 
Leaves  per 

Weight  of 

Boots  topped 

and  tailed. 

Acre. 

|)er  Acre. 

tons.  cwt3. 

tooa.   cwts. 

28     10 

24     17 

35       6 

26     11 

37     18 

32     15 

55     17 

48       8 

oriw'i 

perO'. 


30J 

29 

23^ 


These  experiments  show  the  special  advantage  of  using  liqud 
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manure  for  roots,  and  the  importance  of  diluting  it  when  applied  * 
to  growing  crops.     The  yield  increases  in  the  following  propor- 
tions: 100:  107;  132  :  183. 

If  the  ^rmyard  manure  be  valued  at  6^.  5d,  per  ton,  including 
all  costs,  and  3^.  2d.  be  charged  for  each  ton  of  liquid  manure, 
when  applied  to  the  land  together  with  the  water  with  which  it 
was  diluted,  it  appears  that  the  yard  manure  in  plot  1  constitutes 
a  charge  against  the  roots  of  is.  6d.  per  ton  ;  the  sewage  in  plot 
2  a  charge  of  1^. ;  that  in  plot  3  of  1^.  l^d.  ;  and,  lastly,  manure 
and  sewage  together  in  plot  4  make  a  charge  of  3s.  4d.  per  ton. 

It  must  not  be  concluded  from  this,  remarks  M .  Moll,  that 
there  is  any  benefit  in  restricting  the  supply  of  manure,  because 
other  outgoings,  such  as  rent,  taxes,  tillage,  seed,  hoeing,  are 
chargeable  upon  the  land,  whether  the  crop  be  larger  or  smaller. 

I  have  no  doubt  that,  all  costs  being  included,  the  crop  on  plot  3 
was  more  economically  grown  than  that  on  plot  2. 

The  conclusions  to  be  arrived  at  from  these  and  similar  expe- 
riments, so  far  as  they  can  at  present  be  drawn,  are  thus  summed 
up  by  the  manager,  M.  Moll,  after  remarking  on  the  difficulties 
he  had  to  contend  with,  from  unfavourable  seasons,  the  incom- 
plete state  of  his  apparatus,  and  the  want  (now  removed)  of  a 
supply  of  water  for  purposes  of  dilution. 

1.  Night-soil  alone,  applied  to  crops  in  full  growth  during  dry 
weather  in  summer,  is  always  more  or  less  injurious. 

2.  It  is  generally  of  service  when  applied  during  rain  in  sum- 
mer, but  its  action  depends  much  upon  the  amount  of  rain  during 
tind  after  the  dressing,  the  nature  and  state  of  forwardness  of  the 
crop,  and  the  greater  or  less  permeability  of  the  soil. 

3.  Applied  during  drought  to  pastures  newly  mown,  it  pro- 
duces little  or  no  effect  until  the  first  heavy  rain. 

4.  If  it  be  spread  on  bare  ground  shortly  before  sowing,  it 
appears  to  be  equal  in  immediate  effect  to  a  similar  weight  of 
good  farmyard  manure ;  and,  applied  in  considerable  quantities 
(say  32  to  48  tons  an  acre)  and  on  clay  soils,  the  effects  will- be 
apparent  for  two  or  even  three  years. 

5.  Since,  however,  weight  for  weight,  it  contains  less  nitrogen 
than  farmyard  manure  ('35  instead  of  *597  per  cent.),  it  follows 
that  59  lbs.  of  nitrogen  in  night-soil  will  produce  as  much  effect 
as  100  lbs.  in  farmyard  manure. 

6.  The  most  efficacious  mode  of  application  is  to  mix  '^  soil " 
with  from  three  to  five  times  its  bulk  of  water,  and  apply  it  in 
spring  to  ytmng  pla&ts. 

7.  Applied  in  the  above  form  to  beetroot,  it  produced  26  tons 

II  cwts.  of  clean  roots  per  acre  from  a  supply  of  63  lbs.  of  nitro- 
/ren ;  whereas  common  manure,  containing  448  lbs.  of  nitrogen, 
^'"Ij  gave  24  tons  17  cwts.     In  the  first  instance  each  pound  of 
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nitrogen    produced    935  lbs.  of  beet,  and   in  the   second  onlj 
124  lbs. 

8.  It  is,  however,  probable  that  the  virtue  of  the  night-soil  is 
then  wholly  absorbed,  whilst  it  is  generally  admitted  that  only  one- 
half  of  that  contained  in  ordinaiy  manure  is  consumed  by  a  crop 
of  beet  The  relation,  therefore,  between  the  two  manures  would 
not  be  as  935  to  124,  but  rather  as  935  to  248. 

9.  It  must  be  added  that  the  quantity  of  vegetable  matter 
already  in  the  soil  (the  previous  crop  of  lucerne  having  been 
ploughed  in)  and  the  wet  season  had  probably  aided  the  action 
of  the  night-soil,  more  than  that  of  the  other  manure. 

10.  Night-soil  does  not  act  on  all  other  plants  to  such  a  re* 
markable  degree  as  on  beet.  The  experiments  made  near  the 
^^  reservoir "  would  lead  to  the  following  classification  in  their 
order  of  adaptation ; — 

1.  Beetroot,  turnips,  swedes,  carrots,  and  cabbages. 

2.  Hemp  and  rape. 

3.  Green  forage-crops,  especially  Italian  rye-grass ;  maize^ 

and  sorghum. 

4.  Cereals. 

5.  Potatoes,  Jerusalem  artichokes,  leguminous  green  crops. 

6.  Pulse  crops. 

11.  For  all  these  plants  night-soil  diluted  with  water  is  much 
superior  both  to  farmyard  manure,  and  to  pure  night-soil,  how* 
soever  this  last  may  be  applied. 

12.  The  decided  superiority  of  the  "  tubular  system  "  over  the 
barrel  and  scoop  is  a  necessary  consequence  of  the  great  supe- 
riority of  diluted  over  pure  night-soil.  In  an  economical  point 
of  view,  the  latter  mode  is  out  of  the  question  if  the  bulk  of  the 
dressing  is  to  be  increased  fourfold. 

13.  A  serious  objection  to  night-soil  as  manure  for  the  grasses 
generally,  and  the  cereals  in  particular,  or  even  for  rape,  i% 
that  when  applied  in  considerable  quantities  (from  12  to  20  tons 
per  acre),  it  produces  rank  vegetation,  which  in  a  rainy  season 
leads  to  the  crop  being  lodged. 

14.  On  the  other  hand,  it  seems  largely  to  increase  the  amount 
of  nitrogen  and  minerals  contained  in  green  crops,  and  there  is 
every  reason  to  believe  that  it  exercises  a  like  influence  on  other 
plants. 

15.  Farmyard  manure,  when  applied  in  a  liquid  form,  and 
contrasted  with  the  same  amount  laid  on  in  the  usual  manner, 
showed  itself  far  superior  the  first  year,  and  but  little  inferior  in 
the  second. 

In  conclusion,  it  may  be  stated  that  the  series  of  experiments 
will  be  continued  and  tested  by  others,  designed  to  check  or  con- 
firm the  inferences  already  drawn. 
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Plan  for  Future  Cropping. 

The  chief  object  of  the  farm  is  to  grow  produce  for  sale  at  the 
market  without  reference  to  the  production  of  manure,  so  that 
stock  is  kept  only  for  exceptional  cases — for  crops  that  must  be 
eaten  green,  straw  that  the  machine  has  bruised,  or  hay  that  has 
lost  its  colour. 

It  had  been  designed  to  appropriate  a  large  part  of  the  farm 
to  the  g^wth  of  hay,  because  the  system  of  irrigation  was  well 
suited  to  this  crop ;  because,  the  produce  being  bulky,  competi* 
tion  from  distant  regions  was  not  to  be  apjfrehended ;  and 
because  the  labour  required  for  its  management  was  not  exces- 
siye.  But  unforeseen  difficulties  arose.  The  damp  of  the  climate 
and  the  prevalence  of  fogs  were  specially  detrimental  to  second 
and  third  cuttings ;  whilst  the  first  crop  grown  by  irrigation  was 
coarse  and  ill*suited  to  the  market,  in  spite  of  the  richness  of  its 
chemical  constituents.  Moreover,  the  direct  sale  of  hay  at  the 
Paris  market,  though  far  more  profitable,  was  found  to  be  attended 
with  *'  peculiarities  not  to  the  taste  of  a  conscientious  man."  In 
but  few  trades,  writes  M.  Moll,  is  there  so  much  trickery  as  in 
the  sale  of  hay.  "  To  shirt "  hay — that  is,  to  wrap  up  an  inferior 
quality  in  prime  hay — is  such  a  common  practice  in  the  neigh- 
bourhood of  Paris,  that  he  who  does  not  comply  with  the  custom 
will  meet  with  a  bad  sale,  or  none  at  all.  On  the  other  hand, 
the  real  consumer,  the  horse,  is  not  taken  into  council;  his 
attendant  acts  as  interpreter,  and,  unhappily,  often  mistakes  his 
own  interest  for  his  client's,  and  thinks  all  forage  good  which  is 
accompanied  by  a  gratuity,  and  none  else.  If  a  sale  be  made  to 
a  dealer,  the  terms  are  less  favourable,  and  the  payment  less  cer* 
tain.  Moreover,  the  labour  required  must  be  very  promptly 
provided,  and  that  at  the  busiest  season  of  the  year.  Hay,  then, 
is  to  be  made  within  but  moderate  bounds.  If  the  rye-grass 
hay  be  not  very  succulent,  it  may  be  scdd  in  Paris  for  packing. 

The  position  of  the  farm  not  being  ikvourable  for  sheep- 
feeding,  dairy-cows  will  be  kept  to  c(Xisume  such  produce  as 
can  best  be  used  when  green  upon  the  premises. 

Among  the  crops  which  will  bear  the  application  of  rich 
manure,  tobacco  suggested  itself;  but  this  crop,  when  grown 
with  liquid  manure,  though  fine  in  appearance,  will  not  '^  smoke,'' 
and  is  only  fit  for  snuff;  besides,  the  labour  required  is  costly, 
and  the  exciseman  vexatious.     Its  growth  was  abandoned. 

Anodier  crop,  suited  to  irrigation  and  not  expensive  as  to 
labour,  is  hemp.  Experiments  have  shown  that  with  liquid 
manure  it  will  grow  admirably  on  a  rye-stubble  without  plough- 
ing or  costly  tillage,  and  that  it  has  attained  a  height  of  7  feet 
9  inches  ;  but  then  an  oudet  for  this  produce  must  be  secured. 
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Flax,  for  which  there  is  a  market,  requires  much  more  labour, 
and  does  not  like  strong  dressings  of  manure. 

Cabbage  is  another  crop  which  suggests  itself.  The  kind 
made  into  saurkraut  may  be  cultivated  with  advantage,  it  being 
capable  of  bearing  any  quantity  of  manure.  The  rabbits  are  its 
great  enemies;  but  string  covered  with  "^/u  marine**  stretched 
in  two  lines,  at  4  and  7f  inches  from  the  ground,  round  the  cab- 
bage-bed, is  reported  to  have  protected  the  plants,  with  the  aid 
of  a  few  discharges  from  a  gun  night  and  morning;  but  an 
appeal  to  the  law  of  1844  barred  the  use  of  the  latter,  the  more 
efficacious  defence. 

To  market-gardening  the  want  of  hands,  the  competition  of 
the  rich  plain  of  Vertus,  and  the  uncertainty  of  the  market,  are 
obstacles.  The  vegetable  market  at  Paris  is  cheaper  than  in 
the  environs. 

As  to  mangold,  it  is  stated  that,  though  the  produce  was  fair  in 
1859  and  good  in  1860,  still  the  crop  was  in  both  cases  grown  at 
•a  loss.  At  the  existing  price  of  alcohol,  there  was  a  prospect  of 
making  nearly  13s,  per  ton,  besides  receiving  back  in  pulp  60 
per  cent  of  the  weight  delivered ;  and  these  terms  are  con- 
sidered remunerative. 

A  little  spring  rape  for  seed,  some  few  acres  of  com,  and 
flax  grown  on  a  small  scale,  will  complete  the  programme  for 
future  cropping. 

Conclusion. 

We  will  now  take  leave  of  this  French  Experimental  Farm, 
with  the  hope  that  on  some  future  occasion  we  may  be  enabled 
to  record,  not  only  its  further  contributions  to  scientific  agricul- 
ture, but  its  financial  prosperity.  If  the  fixed  charge  on  the 
land  for  drainage  and  irrigation  press  heavily  on  the  account,  the 
latter,  at  least,  will,  in  a  few  years,  clear  itself,  in  consequence 
of  the  liberal  allowance  made  for  depreciation.  The  proximity 
to  Paris,  the  great  extension  of  that  city,  the  influence  of  rail- 
ways on  its  environs,  are  promising  features  in  this  undertaking ; 
so  that,  when  the  management  has  thoroughly  recognised,  and 
adjusted  itself  to  its  position,  a  profit  may  be  looked  for. 

The  difficulty  of  reconciling  experimental  and  scientific 
farming  with  profit  has  been  referred  to'  by  the  manager  of 
Vaujours.  If  any  English,  Irish,  or  Scotch  agricultural  esta- 
blishment can  give  proof  that  it  has  both  acted  as  a  pioneer  for 
science,  and  likewise  realised  a  gain,  any  statement  to  that  effect 
will  be  welcomed  by  this  Journal  as  a  matter  of  congratula- 
tion to  the  world  at  large.  If  any  single  farmer,  whose  occu- 
pation is  remunerative,  can  point  to  similar  experiments  and 
show  as  clear  accounts  as  these,  his  name  will  be  enrolled  in  the 
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annals  of  agriculture.  Meanwhile,  our  respectful  acknowledg- 
ments are  due  for  honest  reports  of  efforts  made  in  this  direction  ; 
and  if  hitherto  losses  have  been  incurred,  whether  from  inex- 
perience, or  from  over-luxuriant  crops  having  been  smitten  down 
by  storms,  we  may  hope  that  ultimately  this  spirited  exponent  of 
the  tubular  system  of  irrigation — 

"  Per  (lamna,  per  caedes,  ab  ipso 
Ducat  opes,  aDimumque/e7*ro." 


XVIII. — Report  on  the  Employment  of  Flemish  Manure  (Nig/it- 
Soil),  Drawn  up  for  the  Municipality  of  Paris,  by  a  Com- 
mittee appointed  by  the  Agricultural  Society  of  Lille,  in 
answers  to  questions  put  to  that  Committee  by  M.  Huet^ 
Civil  Engineer  of  the  Department  "  des  Fonts  et  Chaussees.'^ 
Translated  by  P.  H.  Frere. 

1st  Q^e8t^on, — Can  Flemish  manure  be  employed  exclusively — 
that  is  to  say,  Can  it  entirely  take  the  place  of  farmyard-manure,, 
rape-cake,  &c.  ? 

On  small  occupations  in  the  neighbourhood  of  Lille,  Flemish 
manure  is  often  used  with  profusion,  and  almost  exclusively  ; 
but  in  farms  on  a  larger  scale  there  is  rarely  an  attempt  made  to- 
fertilise  the  soil  with  this  alone. 

There  can  be  no  progressive  agriculture  without  stock,  and 
consequently  without  straw-manure.  If,  then,  the  proprietor 
makes  use  of  a  considerable  proportion  of  this  stable-manure,  he 
will  do  well  to  apply  it  in  connection  with  the  Flemish,  rather 
than  to  use  the  latter  on  one  part  of  his  land,  and  the  former 
separately  on  another.  On  our  farms  stable-manure  is  applied 
to  the  same  soil  once  in  three  or  four  years  ;  each  part  receives 
its  portion  in  turn,  on  the  recurrence  of  certain  crops,  and  the. 
Flemish  manure  is  subsequently  applied,  either  at  the  same* 
point  in  the  rotation,  or  the  year  following,  according  to  circum- 
stances. On  strong  lands,  especially,  it  would  be  unreasonable 
to  attempt  to  found  a  system  of  fertilisation  upon  the  exclusive 
use  of  night-soil.  Farmyard-manure  is  not  only  valuable  for  the 
saline  and  nitrogenised  matter  it  contains  ;  it  also  acts  admirably 
in  improving  the  texture  of  clay  soils.  The  straw  helps  to  give 
to  the  land  that  porosity  without  which  cultivation  would  be  a 
delusion ;  still  more,  there  is  no  doubt  but  that  the  silica  which 
it  contains  is  in  a  state  more  favourable  for  assimilation  by  the 
cereals  than  that  of  the  natural  silicates. 

From  the  results  of  direct  experiments  we  are  convinced  that 
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Flemish  manure,  employed  alone,  tends  .to  give  to  tlie  soil  a 
solidity  which  repeated  ploughings  would  fail  to  remove. 

On  a  farm  in  the  neighbourhood  of  Lille  it  was  thought 
possible  to  manure  the  crops  entirely  with  night-soil,  two  cows 
only  being  kept  to  100  acres  of  land.  During  a  few  years 
things  went  on  tolerably  well,  but  it  soon  became  evident  that 
the  com  ran  to  leaf;  the  stems  did  not  attain  their  proper 
development,  and  the  yield  of  corn  was  extremely  deficient 
The  system  was  changed,  and  stock  introduced  on  the  farm; 
from  diat  time  farmyard-manure  was  applied  to  the  land,  and 
soon  the  corn-crops  became  equal  to  those  which  are  generally 
seen  in  the  Lille  district. 

The  Committee  is,  then,  unanimous  in  concluding  that  liquid- 
manure  should  not  be  exclusively  used,  especially  on  clay-soils. 
Management  so  short-sighted  would  be  liable  to  bring  into  dis- 
credit this  most  useful  manure,  which  brings  fertility  and  abun- 
dance wherever  it  is  applied  with  discretion.  Nevertheless,  on 
light  soils,  it  may  occasionally  be  used  alone,  without  harm,  for 
a  few  years,  and  especially  in  the  cultivation  of  kitchen-gardena 

2nd  Question. — Is  Flemish  manure  suitable  to  some  sorts  of 
land  rather  than  to  others  ? 

From  what  has  been  just  stated  it  may  be  concluded  that  it 
suits  all  soils,  provided  that  those  which  are  most  heavy  receive 
at  proper  intervals  other  indispensable  dressings.  It  will  be 
understood  that  it  is  necessary  to  carry  it  out  into  the  fields  in 
dry,  rather  than  wet,  weather,  that  the  carts  may  not  do  injury 
to  the  land.  The  farmer  well  knows  that  the  porosity  of  the 
soil  is  the  first  essential  to  all  productive  ag^culture. 

Those  of  our  farmers  who  make  use  of  Flemish  manure 
always  construct  near -to  their  fields  and  on  the  edges  of  their 
roads  stone  cisterns  to  serve  as  reservoirs.  These'  cisterns 
measure  from  1000  to  7000  cubic  feet,  according  to  the  im- 
portance of  the  farm,  and  would  consequently  contain  from  30  to 
200  tons  of  water.  The  manure  is  brought  from  the  towns  when 
horses  are  not  otherwise  occupied,  and  in  rainy  weather,  when 
carts  cannot  be  employed  in  the  fields.  It  is  then  stored  up, 
and  when  circumstances  are  favourable,  and  the  land  dry  or 
hardened  by  frost,  it  is  applied  to  the  soil  where  required.  By 
thus  mixing  materials  collected  in  different  places,  a  uniform 
liquid  is  obtained  of  a  moderate  density,  the  effect  of  which  can 
be  easily  calculated. 

We  have  ascertained  by  numerous  experiments  made  upon 
the  contents  of  these  cisterns  that  the  specific  gravity  of  Flemish 
manure,  such  as  is  employed  in  the  neighbourhood  of  Lille,  is 
from  2^  to  3^  on  Beaume's  gauge. 
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By  a  singular  anomaly,  the  reservoirs  for  this  manure,  as 
ordinarily  constructed  in  the  open  fields,  are  included  in  the 
fiist  class  of  unwholesome  works  {^^  itablissements  insalubres^^), 
and  as  such  are  subject  to  formalities  and  fettered  by  restrictions 
which  impede  theis  Ibrmatioa.  It  is  desirable  that  this  rigorous 
law  should  be  modified.  Assuredly  there  is  not  one  enlightened 
agriculturist — not  one  man  of  education — who  would  dare  to 
maintain  that  the  reservoirs  for  Flemish  manure  are  sources  of 
unhealthiness.  At  the  worst,  they  are  but  a  cause  of  slight 
annoyance  to  the  passer-by  at  the  moment  when  their  contents 
are  being  taken  out ;  but  this  drawback  is  clearly  not  worthy  of 
serious  consideration. 

Zrd  Question, — Can  Flemish  manure  be  used  for  all  sorts  of 
crops — tobacco,  beetroot,  com,  rape,  flax,  artificial  grasses  ? 

Flemish  manure  is  used  in  this  district  for  all  sorts  of  crops 
with  more  or  less  profusion  ;  and  in  many  cases,  if  carefully 
managed,  it  may  be  applied  in  large  quantities  without  injuring 
the  quality  of  the  produce. 

Tobacco,  when  grown  near  towns,  is  often  dressed  with  an 
abundant  quantity  of  this  manure;  nevertheless,  the  Excise 
forbid  the  use  of  it,  because  it  is  supposed  that  it  tends  to  pro- 
duce leaves  deficient  in  gum  and  difficult  to  dry.  It  is  true  that 
by  applying,  as  was  formerly  very  generally  done,  a  profusion  of 
Flemish  manure  between  the  rows  of  tobacco  in  full  growth,  a 
rigorous  impulse  is  given  to  the  vegetation,  which  lasts  a  long 
time.  The  leaf  subsequently  ripens  with  difficulty,  and  doubt- 
less absorbs  a  large  quantity  of  alkaline  salts,  which  render  it 
**  hygrometric."  *  But  if,  on  the  contrary,  the  liquid  manure 
is  applied  to  the  soil  before  the  tobacco  is  transplanted,  the 
leaves  will  prove  of  good  quality,  and  the  plant  shoot  vigorously, 
even  though  it  grow  in  land  long  accustomed  to  this  course  of 
treatment.  Thus,  with  the  addition  of  farmyard-manure  and 
rape-cake,  about  2900  gallons  per  acre  of  this  fertiliser  may, 
without  inconvenience,  be  used.t  There  are,  indeed,  farmers 
who  claim  to  have  produced  good  tobacco-crops  by  applying  to 
the  ground  destined  for  the  plants  as  much  as  from  9000  to 
10,000  gallons  per  acre,  besides  the  farmyard-manure  ;  taking 
care   that  three-fourths  of  the  dressing  should  be  applied   in 

*  That  is  to  say,  retentive  of  moistare,  aod  an  index  of  the  varying  amount  of 
that  moisture. 

t  These  figures,  as  well  as  those  that  follow,  must  only  be  taken  approximately 
—they  necessarily  vary  according  to  the  value  of  the  manure,  which  the  farmer 
calcalates  with  more  or  less  exactness,  and  with  the  customs  belonging  to  the 
locality  or  the  particular  property.  Besides,  allowance  must  always  be  made  for 
the  fertilizing  matters  which  remain  in  the  soil,  and  whose  amount  depends  on 
former  crops,  and  the  manures  applied  to  them. 
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winter,  and  the  remaining  fourth  in  spring,  before  the  young 
plants  are  put  in. 

For  beetroot,  also,  the  sugar-boilers  in  general  forbid,  and 
rightly,  the  use  of  liquid  manure,  especially  if  applied  in  excess. 
Nevertheless,  near  Lille,  when  the  beetroot  •  does  not  succeed 
tobacco,  night-soil  is  applied,  not  only  before  the  sowing,  but — 
which  is  still  niore  injurious  to  its  saccharine  properties — ^after 
it  is  up.  It  is  impossible  to  speak  positively  as  to  the  quantity 
used — the  farmer  is  guided  in  this  by  his  relations  with  the 
sugar-manufacturer.  If  the  crop  promises  to  be  abundant,  it 
will  be  his  object  to  improve  its  saccharine  qualities,  for  fear 
he  should  not  find  sale  for  it — and  then  he  manures  in  modera- 
tion. If,  on  the  contrary,  the  plant  is  thin,  and  the  demand 
active,  he  will  take  the  opposite  course,  and  the  sugar  will  be 
made  from  vile  roots,  charged  with  salts,  which  sometimes  com- 
pletely prevent  the  crystallisation  of  the  sugary  matter. 

In  the  case  of  beetroot  grown  for  the  stock,  the  farmer  may  give 
free  course  to  his  passion  for  fertilising,  and  use  liquid  manure 
in  profusion.  This  plant  is  often  dressed  with  a  proportion  of 
from  4500  to  5500  gallons  per  acre,  and  it  is  not  uncommon 
thus  to  obtain  a  produce  of  from  32  to  36  tons  of  roots  per  acre. 

It  is,  at  the  same  time,  acknowledged  that  a  moderate  quantity 
of  Flemish  manure  is  not  injurious  to  the  saccharine  qualities  of 
beetroot  intended  for  sugar — provided  always  that  it  be  applied 
to  the  soil  before  the  crop  is  sown,  and  used  in  the  place  of  a 
like  quantity  of  rape-cake  and  farmyard-manure.  It  may  even 
be  said  that  by  this  plan  the  germination  of  the  seed  is  often 
made  more  regular. 

The  seed  of  the  beet  has  a  very  slightly  developed  peri  sperm 
(or  kernel).  The  young  plants,  on  first  coming  up,  can  draw  but 
very  little  nourishment  from  their  mother-store.  They  are  soon 
obliged  to  have  recourse  to  the  nutritive  particles  deposited  in 
the  soil ;  and  if  these  are  wanting  they  droop,  and  fall  more  or 
less  a  prey  to  insects.  If,  in  the  hope  of  saving  the  crop,  the 
farmer  then  applies  liquid  manure,  the  plants  which  remain  trill 
acquire  an  unnatural  growth,  the  roots  will  be  of  bad  quality, 
and  the  crop  very  defective. 

It  follows,  then,  that  for  plants  so  constituted  it  is  reasonable 
to  manure  before  the  sowing.  There  are,  besides,  many  other 
reasons  in  favour  of  the  practice. 

Wheat,  which  follows  beetroot,  is  often  grown  without  ma- 
nure; but  if  desirable,  either  in  winter  or  spring,  Flemish 
manure  may  be  applied  to  give  vigour  to  the  more  weakly  part 
of  the  crop.  It  must  be  borne  in  mind  that  this  manure  is  a 
most  valuable  auxiliary  to  all  progressive  agriculture.  As  a 
general  rule  it  is  better  to  apply  it  bsfore  sowing,  and  with  farm- 
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yard-manure  ;  but  in  any  case,  if  it  happens  that  a  portion  of 
the  crop  is  in  danger,  it  may  often  be  saved  by  a  moderate 
dressing.  We  may  be  sure  that,  without  this  auxiliary,  agricul- 
ture would  present  many  more  chances  of  failure. 

For  the  potato,  farmyard-manure  is  ordinarily  applied  in 
winter,  and  the  land  watered,  before  planting,  with  1450  gallons 
of  Flemish  manure  per  acre.  This  last  is  often  used  alone  on 
small  occupations,  either  before  or  after  planting,  in  the  propor- 
tion of  1700  to  2700  gallons  per  acre.  For  this  plant,  as  for 
beetroot,  an  excess  of  liquid-manure  is  injurious.  We  obtain 
bulbs  of  good  quality,  solid  and-  succulent,  when  the  night-soil 
has  been  applied  in  moderation  before  planting,  in  conjunction 
with  farmyard-manure;  and,  on  the  other  hand,  if  Flemish 
manure  be  used  alone,  and  spread  between  the  rows  of  potatoes 
when  in  full  growth,  both  quantity  and  quality  will  be  de- 
fective. 

As  for  rape,  farmyard-manure  is  applied  at  first,  and  the  crop 
is  watered  with  a  proportion  of  1450  gallons  of  liquid  manure 
per  acre  after  planting,  either  in  winter  or  spring. 

For  flax,  farmyard-manure  is  almost  always  used,  with  about 
1450  gallons  of  Flemish  manure.  It  is  advisable  to  spread  this 
in  winter,  some  time  before  sowing. 

Artiiicial  gmsses  are  watered  freely  with  this  manure.  On 
the  pastures  of  La  Deule  it  is  certain  that,  applied  in  winter  or 
spring,  it  destroys  noxious  plants,  such  as  moss,  docks,  &c.,  and 
gives  new  vigour  to  the  grass. 

Turnips,  field-cabbages,  poppies,  gold-of-pleasure,  &c.,  are  all 
likewise  manured  with  night-soil.  Turnips  generally  follow 
flax ;  when  the  latter  has  had  no  farmyard-manure,  it  is  applied 
to  the  turnips,  and  they  are  watered  besides  with  about  1450 
gallons  of  liquid  manure  per  acre.  This  proportion  may  be 
doubled  if  no  farmyard-manure  be  used.  They  are  sown  iiv 
July  and  August.  Cabbages  require  much  manure ;  besides, 
supplies  from  the  fJBtrmyard,  they  receive  often  from  2500  t(v 
dOOO  gallons  of  liquid  manure  per  acre.  Stable-manure  and 
about  3000  gallons  per  acre  of  night-soil  constitute  the  usuaK 
preparation  for  poppies.  A  good  crop  of  com  may  follow 
without  any  further  application  to  the  soil.  Gold-of-pleasure  isi^ 
sown  at  the  end  of  the  month  of  May,  after  the  land  has  been 
watered  with  about  1450  gallons  of  liquid  manure  per  acre. 

In  the  use  of  Flemish  manure  the  farmer  must  be  guided  by 
the  state  of  the  atmosphere.  If  in  winter  the  weather  is  wet,  it 
is  not  desirable  to  cart  over  the  land  ;  and  the  application  of  the 
manure  must  be  put  off  to  a  dry  season.  There  is  no  profession 
in  which  it  is  so  impossible  to  act  on  a  fixed  plan  as  in  agricul- 
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ture ;  external  circumstances  must  always  modify  the  intentions 
of  the  individual. 

^h  Question, — To  which  of  these  crops  can  Flemish  manure 
be  advantageously  applied  in  the  largest  quantities  ? 

From  what  has  been  said,  evidently  to  tobacco,  beetroot 
(when  intended  for  feed),  artificial  grasses,  rape,  cabbages,  and 
potatoes.  We  mast  mention  also  that  all  through  the  north  of 
France  Flemish  manure  is  used  in  profusion  in  the  cultivation  of 
kitchen  gardens,  and  yet  our  vegetables  are  certainly  in  no  way 
inferior  to  those  of  other  countries.  Cauliflowers  at  Dunkerane 
are  watered  (apatel^s*)  each  with  one  or  two  quarts  of  this 
manure,  and  they  have  a  wide  reputation  under  the  name  of 
^^choux  de  Rosendael."  Our  asparagus  is  as  delicate,  our 
green-peas  as  sweet  as  elsewhere,  although  they  have  assimilated 
chemical  constituents  which,  from  the  combinations  from  which 
they  are  derived,  inspire  a  foolish  repugnance. 

5tk  Question. — What  quantity  is  it  thought  most  advisable  to 
use  in  the  cultivation  of  wheat  ? 

As  we  have  already  said,  it  is  more  common  to  manure  "die 
crop  of  roots  or  pulse  which  precedes  the  wheat  than  the  wheat 
itself.  If  the  wheat  follow  oats,  the  soil  is  often  dressed  with 
about  1450  gallons  of  Flemish  manure  per  acre,  but  this  rotation 
is  very  rare. 

Gth  Question. — Is  it  best  to  use  Flemish  manure  before  sowing, 
or  when  the  plant  is  up,  and  then  by  jet?  Which  is  the  most 
usual  practice? 

On  this  head  we  can  only  repeat  what  we  have  already  sug- 
gested. The  manure  must  be  applied  to  the  soil  according  to 
circumstances ;  but  if  there  be  no  practical  objection,  it  is  best 
done  before  sowing.  There  is  no  doubt  but  that  the  quality  of 
the  produce  is  improved  by  this  means  ;  and,  on  the  other  hand, 
Flemish  manure  applied  to  plants  in  full  growth,  stimulates  their 
development  to  an  unnatural  extent.  Wheat  tillers  and  runs  to 
straw,  to  the  injury  of  the  grain ;  tobacco  and  beetroot  produce 
rank  foliage,  and  die  maturity  of  the  plant  is  delayed  beyond  the 
natural  period. 

THfe  farmers  of  the  North  in  general  hold  the  opinion  that  the 
land  must  react  upon  the  manure,  and  make  it  undergo  certain 
chemical  changes  before  it  will  be  in  a  fit  state  for  assimilation 


*  The  market  gardeners  in  the  north  call  a  plant  **  apateJi**  when  a  little  trench 
made  round  its  root  has  been  filled  with  one  or  two  qnarts  of  Flemish  manure. 
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by  the  plants.  This  opinion  is  also  that  of  the  most  famous  of 
modem  agriculturists. 

The  Agricultural  Committee  of  Lille,  feeling  a  lively  in- 
terest in  the  public  good,  cannot  too  strongly  urge  the  authorities 
to  take  all  necessary  measures  for  furthering  the  use  of  night- 
soil  in  all  the  rural  districts  of  France.  If  the  great  value  of 
this  powerfiil  fertiliser  be  taken  into  account,  the  childish  preju- 
dice which  puts  an  obstacle  to  its  use  cannot  be  too  much 
deplored.* 

Attempts  to  distribute  liquid  manure  throughout  every  section 
of  a  rural  occupation  by  machinery  and  pipes  are  not  to  be 
condemned.  A  considerable  outlay  at  the  beginning  may  often 
save  much  subsequent  expense  in  hand-labour  ;  and,  besides,  the 
distribution  is  thus  effected  in  a  regular  manner  and  in  due 
season.  At  the  same  time,  the  Committee  is  of  opinion  that 
more  may  be  done  towards  introducing  the  general  use  of  night- 
soil  in  agriculture  by  starting  after  the  rough  and  primitive 
fashion  of  Flanders — that  is,  by  conveying  it  in  carts  to  the 
fields  when  the  weather  is  suitable,  and  spreading  it  subse- 
quently by  means  of  scoops,  or  any  other  simple  manner.  The 
farmer  unacquainted  with  the  practice  of  the  North  would  see  in 
this  an  underta^ng  quite  within  his  means.  If,  on  the  contrary, 
he  imagines  that  night-soil  cannot  be  made  use  of  without  expen- 
sive machinery,  of  which  he  could  never  dream  of  becoming  the 
owner,  he  will  abandon  all  idea  of  employing  it,  to  his  own  loss 
as  well  as  that  of  the  commonwealth. 


XIX. — On  the  Wear  and  Tear  of  Agricultural  Steam-Engines 
and  Threshing  Machines^  whether  Fixed  or  Portable. 

By  Henry  Evershed. 

Ix  this  paper  an  attempt  is  made  to  estimate  the  cost  of  repairs 
and  other  charges  on  agricultural  steam-engines  and  threshing 
machinery.  The  costs  in  question  vary  largely,  according  to 
circumstances.  We  adhere  strictly  to  actual  returns  and  to  cases 
that  have  come  within  our  own  knowledge,  selecting  specimens 
of  various  results — good,  bad,  or  moderate — in  the  hope  that  the 
reader  may  be  able  to  strike  an  average  applicable  to  his  own 
case,  and  to  establish  a  reliable  basis  for  calculations  -as  to  the 


*  Few  persons  are  aware  that  under  the  blue  sky  of  Nice  the  night-soil  is  care- 
fully collected  to  serve  ^6  manure.  Our  new  countrymen  use  it  for  their  vines, 
their  orange-trees,  their  violet-plants,  &c'.,  which  nevertheless  does  not  hinder  their 
oraneea  from  bein^  delicious,  their  grapes  excellent,  and  their  violets  from  forming 
the  delight  of  their  " elegantes^*  and  the  favourite  perfume  in  winter  for  drawing- 
rooms  and  boudoirs. 

Y    2 
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costs  of  steam-power,  whether  used  for  threshing — which  is  more 
especially  considered  here— or  for  cultivation. 

Repair  of  Portable  Engines, 

A  5-horse-power  portable  steam-engine,  belonging  to  the  Right 
Hon.  the  Earl  of  Stradbroke,  of  Henham  Hall,  Suffolk,  which  was 
used  to  do  the  work  of  the  home  farm,  including  threshing  and 
grinding  com,  and  cutting  chaff  for  a  large  stud  of  horses,  and 
for  farm  stock,  cost  for  repairs  as  follows : — 

1852. 
April  17th.  Cost  of  5-horse-power  engine,  180/. 

1853.  £.   8.   d.   £.  «.  (/. 

Sept.  29th.   Material  0    2    3 

Oct.  28th.   Fire-bars        I  13    4 

1  15    7 

1854. 

March.         Gauge-glass  and  grummets 0    4    9 

Juno  19th.  Ditto       0    6    6 

August.       Gun-metal  hearing  for  crank-shaft      ..     8  10    0 

November.   Fire-bars        1  11    2 

„  Back       0  10    2 

6    2    7 

1855. 
February.     Water-gauge  and  glass,  and  srnnimets      0    5    9 

March.         Repairs ^,      ..      ..   10  17    9 

„  Fire-hars        0  11    4 

11  14  10 

1856. 

September.  An  accident, 

„  New  smoke-funnel,  brasses  throughout, 

new  crank,  governors  repaired        ..26    0    0 

„  A  cast  back    ..      0    9  11 

„  Flue-bnishcs 0    6    0 

26  15  11 

1858. 

March.         Bepairs  and  bars    ..      .^      10  15    0 

'  Total  cost  of  repairs  in  six  years  ..      ..  £bl    3  11 
Average,  92.  lOs.  %d. 

But  it  must  be  further  stated  that  in  the  following  year  the 

engine  required  a  new  fire-box  and  extensive  repairs. 

An  8-horse  power  portable  steam-engine,  belonging  to  Mr.  E. 

Cottingham,  Dunningworth  Hall,  Suffolk,  gave  this  result : — 

1858. 

December.  Cost  of  8-horse-power  engine,  2357. 

1859.  £.  «.   d.    £.  «.  d. 

Febniary.  Fire-bars ..100 

Nov.  12th.  Flue-brushes 060 

„  Water-ga\ige  glasses      0  14    0 

December*  Adjusting  brasses 0  19    6 

^      ^  2  19  11 

Carried  forward     ..      ..     £2  19  H 
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Brought  forward  ..     •.  £2  19  11 
18C0. 

February.     Gauge  glasses        0  12  6 

April.           Bepairs,  &c 2  10  9 

,,             Do.  exhaust-pipe 1  11  6 

Oct.  6th.      Funnel-joint 0    6  0 

5    0    9 

1861. 

Jan.  1st.      Repairs 6  13    6 

Mar.  30th.   Caulking  tubes       Oil    0 

April  18th.  Furnace-bars         0  18  11 

Xov.  26th.  Repairs 8  11    6 

16  14  11 

Total  cost  of  repairs  for  three  years      £24  15    7 

Ayerage,  8^  5«.  2d.  a-year. 

This  engine  is  used  to  thresh,  cut  chafi^  and  grind  com,  on  a 
farm  of  1500  acres,  nearly  all  arable,  and  is  used  nearly  3  days 
in  a  week. 

The  following  are  the  costs  of*  repairs  of  an  8-horse-power 
engine,  bought  October  20th,  1856,  worked  about  3  days  a  week, 
omitting  fire-bars — which  have  averaged  1/.  15^.  yearly  for 
•"^-horse-power  engines ;  and  1/.  S*.  yearly  for  7-horse-power 
engines.  This  engine  is  under  very  excellent  management,  atid 
belongs  to  Mr.  Willsher,  of  Fetches,  near  Weathersfield,  Essex : — 

1857.  £.  ».  d, 

August.        Engine  looked  over,  and  brasses  ..      ..  0  10  0 
„             Excentric  strap  broken ;  new  one  from 

Lincoln      1  12  6 

ffept.  10th.  New  strap  and  excentric,  with  man  to 

fit  it  up     3  10  0 

5  12    6 

1858. 
January.      13  new  ferrules  to  tubes,  aqd  chimney 

repaired 110 

„  8  new  ferrules,  brasses  adjusted  ..      ..     0  17    0 

1  18    0 

1859. 

August.        Wheelwright  for  rejmirs  of  engine  shafts    0  15    0 
December.    Excentric  strap  (broken)      1  12    6 

2    7    6 

1860. 

January.       New  ferrules  in  tubes 2  14    0 

April.  Patch  put  to  fire-box,  and  two  new 

stay-bolts 4    0    0 

6  14    0 

„  Fire-bars        7    0    0 

£23  12    0 

I860. 
Hidsummer.  New  fire-box  and  new  tubes,  smoke-box  repaired,  &c.,  45Z. 
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The  fire-box  of  this  engine  lasted  a  much  less  time  than 
usual ;  the  cost  of  repairs  up  to  the  time  of  its  renewal  was 
5Z.  18*.  a  year. 

We  have  selected  these  detailed  statements  of  the  costs  of 
repairs  from  a  great  many  similar  ones  lying  before  ns,  and 
which  we  omit,  as  they  would  only  crowd  the  pages  of  the 
Journal  without  giving  any  additional  information.  We  have 
returns  of  the  cost  of  repairs  of  at  least  20  portable  engines, 
varying  in  amount  from  4/.  to  14/.  yearly  for  an  8-horse  engine, 
exclusive  of  the  cost  of  new  fire-boxes.  When  so  much  depends, 
not  only  on  the  amount  of  work  done,  the  quality  of  the  water 
used,  the  care  and  intelligence  of  the  engineer,  bat  also  on  the 
inherent  difference  existing  between  two  engines  turned  out  of 
the  same  workshop,  it  is  not  easy  to  make  an  average  estimate  of 
the  cost  of  their  repairs. 

By  far  the  most  costly  item  in  this  account  is  the  renewal  of 
the  fire-box,  which,  with  carriage,  will  cost  from  35Z.  to  45Z. ;  and 
there  is  no  surer  test  of  the  treatment  which  the  engine  has 
received,  than  the  early  and  repeated  recurrence  of  this  demand. 
I  am  informed  by  a  friend  that  his  engine — now  in  its  fourth 
year  of  use — already  requires  a  new  fire-box,  although  it  has 
worked  but  once '  a  weeK,  and  been  supplied  with  soft  water. 
My  friend,  however,  is  not  surprised  at  this,  because  he  has  left 
the  engine  entirely  in  the  hands  of  a  farm  labourer. 

An  eminent  maker  informs  me  that  with  good  management 
the  fire-box  of  a  portable  engine  used  2  days  a  week  will  last 
at  least  7  years.  Several  instances  of  its  lasting  10  or  11 
years,  when  used  twice  a  week,  have  come  within  my  own 
knowledge. 

To  show  how  much  this  outlay  may  be  diminished  if  an 
engine  be  well  attended  to  and  protected  from  dust  and  damp,  I 
give  the  following  extract  of  a  letter  received  from  the  owners  of 
a  5-horse-power  portable  steam-engine,  used  in  an  adjoining 
silk-mill,  and  kept  constantly  under  the  care  of  skilled  me- 
chanics : — "  The  engine  was  worked  in  the  mills  about  6J  years, 
and  about  2  days  in  the  week  during  the  whole  of  that  period. 
The  repairs  done  to  it  were  not  extensive.  The  tubes  at  the  fire- 
ends  were  once  caulked  round  to  stop  leakages,  and  afterwards 
8  new  tubes  and  2  new  collars  were  put  in,  the  cost  of  the. whole 
of  which  was  about  8/."  This  statement  does  not  pretend  to 
include  every  item  of  repairs ;  but  after  6 J  years  there  was 
no  sign  of  injury  to  the  fire-box  of  this  engine,  showing  how 
much  the  outlay  depends  on  good  treatment  and  favourable  cir- 
cumstances. 
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Repairs  of  Fixed  Engines, 

The  following  were  the  repairs  done  to  an  overhead  10-horse- 

power  fixed    steam-engine,    fitted  with   extra   large    boiler   for 

burning  wood,  in  1853,  belonging  to  the  Right  Hon.  the  Earl  of 

Stradbroke ;  price,  not  including  fixing,  350/. : — 

1854.  ■£,  8,  d,    £.   8.   d. 

Jan.  30th.    Repairs 0  15  0 

July  15th.    Adjusting  engine-slides        0  13  6 

„  Water-gauge  glass  and  grummets        .,  0    4  9 

August.        Excentric  band  repaired        0  10  6 

„  Furnace-bars 14  0 

3    7    9 

1855. 

March.  Re{)air8 5    3  6 

December.    Bars  and  new  back       ..  2  17  0 

y^  Screws,  &c 0    5  6 

9    6    0 

1856.— Nothing. 

1857. 
March.         A  cast  back  to  furnace  and  bars  ..      ..     1  10    6 
April.  Piston  taken  out  and  repaired     ..      ..     3  15    0 

5    5    6 

1858.        Bars        1  10    9 

1859.— Nothing. 

I860.— Same. 
1861. 
July.  Repairs  to  piston,  &c 4    7    0 

21.  19s.  Id.  per  annum  for  eight  years.  £23  17    0 

This  is  the  only  detailed  estimate  we  possess,  and  the  gross 
sum  happens  to  be  heavier  than  in  any  other  return.  On  the 
whole  we  believe  that  &L  per  annum  for  the  first  ten  years  will 
cover  the  cost  of  repairs  of  an  eight  or  ten  horse  fixed  engine, 
well  managed,  and  used  as  often  as»it  is  likely  to  be  required  on 
any  large  farm.  At  the  end  of  that  period  the  cylinder  will  pro- 
bably require  re-boring,  and  a  general  repair  of  the  engine  and 
boiler  will  be  needed,  at  a  cost  of  about  40/. 

In  order  to  estimate  the  proper  charge  for  repairs  and  depre- 
ciation  we  must  know  how  long  the  engine  will  last.  Supposing 
the  process  of  repair  to  be  repeated,  it  is  difficult  to  assign  a  limit 
to  the  duration  of  a  well-made  engine,  simple  in  all  its  parts  as  a 
non-condensing  engine  is  now  made.  We  shall,  however,  for  pur- 
poses of  calculation,  suppose  that  at  thirty  years  old  an  eight-horse 
engine  is  worth  50/.  with  its  fixing,  and  that  besides  the  outlay 
of  3/.  a  year  for  lesser  repairs  it  bas  in  its  tenth  and  twentieth 
years  received  a  thorough  repair,  as  before  referred  to,  at  a  total 
cost  of  80/.  The  annual  charge  will  thus  be  raised  on  the  average 
of  thirty  years  to  5/.  13^. 
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It  remains  for  us  to  put  a  value  on  such  an  engine  when  thirty 
years  old,  and  practically  such  valuations  are  of  rare  occurrence, 
if  we  estimate  that  an  outlay  of  40Z.  will  again  be  required  for  a 
general  repair,  and  put  a  value  of  50/.  on  the  engine  as  it  stands, 
we  arrive  at  the  total  sum  of  90/.,  or  less  than  half  price  for  an 
engine  nearly  as  good  as  new.  We  have  known  a  fifty-horse- 
power condensing  engine  working  at  fifty  years  old,  and  said  to 
he  "  as  good  as  new." 

Interest  and  Depreciation, 

We  must  now  attempt  to  arrive  at  a  specific  charge  for  the 
depreciation  of  -a  portable  engine,  however  open  to  correction, 
^    wherewith  to  debit  the  account  for  threshing. 

As  to  the  value  of  a  portable  engine  ten  years  old  and  out  of 
repair  any  one  who  has  had  such  a  one  to  sell  must  have  found  it 
a  most  unmarketable  article.  Let  us  suppose  it  to  be  worth  40/. 
Tlie  original  cost  of  an  eight-horse-power  engine  having  been 
230/.,  the  depreciation  of  capital  so  invested  (reckoned  at  5  per 
cent.)  is  26/.  lis,  per  annum  ;  namely,  2/.  per  annum,  the  interest 
of  the  40/.  which  the  engine  will  be  worth  at  the  end  of  the 
period,  and  24/.  13^.,  the  value  of  an  annuity  (calculated  at  5 
per  cent.)  which  could  be  bought  for  ten  years  for  the  190/.,  the 
sum  supposed  to  be  sunk.* 

But  besides  these  charges  there  are  certain  other  contingent 
expenses  to  be  taken  into  account,  such  as  buildings  and  shafts, 
straps  and  covers,  which  we  shall  include  in  the  account  of  the 
Threshing  Machines. 

An  eight-horse  portable  engine  requires  a  house  12  feet  wide 
by  20  feet  long  by  10  feet  high  up  to  the  plate  ;  the  roof  should 
be  of  galvanized  iron ;  total  cost,  including  large  folding-doors, 
eaves'  trough,  paving,  and  tank,  30/.,  which  at  7^  per  cent  per 
annum  comes  to  2/.  hs. 

The  building  for  a  fixed  engine  should  be  of  a  somewhat  more 
substantial  character,  costing  about  40/.,  and  to  this  we  add  the 
cost  of  building  the  chimney-shaft  (40  to  45  feet  high,  and  made 
square  for  the  sake  of  economy),  setting  the  boiler,  foundation 
for  engine,  &c ,  bringing  the  total  cost  to  120/.  This  estimate 
applies  to  the  Eastern  Counties ;  in  the  North  it  would  be  lower, 
and  in  the  South  rather  greater.  The  rent  for  this  building  at  7^ 
per  cent  would  be  9/. 


*  In  this  calcolatioD  both  interest  and  depreciation  are  included. — P.  H.  F. 
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lakiU  showiug  the  probable  Cost  of  Repairs  and  Depreciation  for  portable 

Steam- Engines. 


1 
1 

1 
Hurae-power.          PrioQ. 

• 

Suppoeed 
Value  m 
1()  Yean. 

Amount  of  Depreciation 

and  Interest  per  Amram  for 

XO  Ycare. 

Amount  of 

Repairs  per 

Annum  for 

10  Years. 

4 
5 
6 

7 

8 

10 

£. 
165 
180 
200 
215 
230 
290 

£. 
30 
30 
35 
40 
40 
50 

£.   s.      £.   8.       £.     8. 
17  10+  1   10=  19    0 
19     9  +  1   10  =  20  19 

21  8  +  1   15  =  23     3 

22  12  +  2     0  =  24  12 
24  13  +  2     0  =  26  13 
31     2  +  2  10  =  33  13 

£.     », 
10     0 

10  0 

11  0 
U     0 
11   10 
13  10 

Charge  for  Kngine-Shed,  2/.  5«. 
Cost  of  Repairs  and  Depreciation  for  fixed  Horizontal  Engines, 


HocBe-powcr. 

Price. 

Supposed 
Value  in 
3U  Years. 

Amount  of  Depredation 

and  Interest  per  Annum  for 

30  Years. 

Amount  of 

Repairs  per 

Annum  for 

30  Years. 

4 

a 

8 
10 
12 

£. 
120 
160 
200 
240 
280 

£. 
30 
35 
50 
60 
70 

J0«        8m                Jt»      8m                    JL*         8m 

5  16+  1   10  =    7     6 

8  2+  1  15  =    Sf  17 

9  14  +  2   10  =  12     4 
11   16  +  3     0  =  14  16 
13  12  +  3  10  =  17     2 

£.  8. 

4  10 

5  0 
5  13 

5  13 

6  0 

Kent  of  BuildiDgs,  9/. 

Repairs  and  Depreciation  of  Portable  Threshing  Machines. 

Mr.  Willsher's  eight-horse-power  finishing  machine,  bought  in 
1856,  has  cost: — 

1856.  £.       8m        dm 

October.       Straps  and  thongs « 0    8    G 

1857. 

Nov.  27th.   New  brasses £0  13    6 

December.    Straps 0    6  10 

10    4 

1858. 
November.   Machine  overhanled,  new  brasses,  and  straps      ..       2  16    9 

1859. 
August.        Machine  overhauled,  nearly  all  new  brasses,  new 

straps,  and  repairs 6  18 

1860. 

April.  Straps  and  brasses        3    10 

Midsummer.  Thorough  repair,  new  beaters,  new  con- 
cave, new  shaker  and  spindle-screen, 
spindle,    brasses,  &c.,    straps,   and 

painting 31  10    0 

^        *  34  11    0 


9i.  20.  9d.  B-year  for  five  years. 


£45  13    7 
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His  seven-horiie  single-blast  machine  has  cost : — 

£.  «.  d. 

1854.  Straps,  &c 0  12  9 

1855.  Brasses  and  straps,  repairs 4    3  0 

1856.  Shaker-brackets,  straps,  brasses,  &c 411  0 

1857.  Machines  overhauled  and  general  repairs,  renewal  of 

brasses,  &c 10  11  0 

1858.  New  dmxn  and  concave,  general  repairs,  painting,  and 

wearing  parts  renewed 27    5  0 

1859.  Straps,  &c 12  6 

1860.  New  brasses  and  straps,  repairs  by  carpenter,  &c.         ..  6  17  0 

1861.  Machine  overhauled,  new  wearing  partis,  &c.         ••      ..  9  18  6 

8?.  2a.  Id,  per  annum  for  eight  years.  £65    0    9 

The  average  of  our  returns  is  from  8/.  to  13/.  a  year  for  an 
eight-horse-power  single-blast  machine  working  two  days  a  week. 

Besides  tne  items  given  there  is  the  cost  of  driving-straps  and 
of  waterproof  covers  for  both  engine  and  machine.  The  cost  of  all 
these  depends  entirely  on  the  care  taken  and  on  the  amount  of 
exposure  to  wet  Either  a  cloth  or  a  strap  doubled  up  wet  will  soon 
be  spoiled.  We  have  known  a  good  strap,  costing  5/.,  last  three 
years  with  pretty  constant  work,  but  a  neighbouring  letter-out  of 
machines  estimatd^  his  expenses  in  driving-straps  for  one  machine 
at  4/.  a  year,  and  in  waterproof  covers  at  2/. 

Finishing  machines,  constructed  with  a  double,  or  often  a 
treble  blast,  have  such  nupierous  bearings  and  driving-straps, 
and  are  so  complicated,  that  the  cost  of  their  repairs  has  been  in 
some  cases  enormous.  Considering  the  extra  power,  or  the  slower 
feeding,  which  they  require,  and  that  corn  can  be  finished  by 
hand  for  \d,  per  quarter,  we  doubt  whether  their  employment 
is  generally  economical. 

At  all  events  they  require  to  be  simplified,  and  improvements 
such  as  those  of  Messrs  Garrett  and  Son,  who  obtain  a  blast  of 
air  by  a  fan  fixed  to  the  drum  spindle,  deserve  notice  and  encou- 
ragement. Mr.  J.  C.  Willsher  has  also,  with  the  same  object, 
lately  patented  an  arrangement  for  driving  the  shakers  and 
cavings-screen,  either  with  or  without  a  riddle-box  and  corn- 
screen,  from  one  crank  spindle  and  with  one  strap.  Messrs. 
Clayton  and  Shuttleworth  have  also  introduced  a  new  elevator, 
consisting  of  spades  or  scoops  fixed  on  the  same  spindle  as  the 
blower,  which  by  revolving  rapidly  throws  the  com  up  into  the 
second  dresser  and  awns  the  barley,  or  choba  the  wheat,  so  as  to 
dispense  with  the  straps  of  the  former  elevator  and  barlej-awner. 
Messrs.  Ransome's  adjustable  rotary  screen,  though  ingenious, 
can  hardly  be  classed  among  those  novelties  which  tend  to  sim- 
plify the  machine. 

A  survey  of  the  vast  amount  of  ingenuity  which  has  been 
directed  by  different  makers  to  the  working  parts  of  the  machine 
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^the  drum,  beaters,  shakers,  riddles,  and  more  recently  to  the 
eleyators— creates  the  impression  that  no  one  maker  can  claim 
unrivalled  superiority  over  the  rest  in  every  respect,  but  rather  * 
that  a  much  better  machine  would  result  if  the  good  points  in 
each  pattern  could  be  combined  together. 

None  but  machines  by  the  best  makers  should  ever  be 
selected,  however  temptii^  a  bait  may  be  held  out  in  other 
quarters  -by  a  lower  price.  Competition  has  lowered  the  prices 
to  a  level  which  will  not  admit  of  further  reduction  without  the 
substitution  of  inferior  workmanship ;  and  this,  whether  a  steam- 
engine  or  so  simple  a  machine  as  a  turnip-cutter  be  in  question. 
Inferior  workmanship  will  always  prove  the  dearest  in  the  end. 
Among  other  reasons  for  buying  firstrclass  machinery  may  be 
mentioned  the  importance  of  having  the  wearing  parts  properly 
numbered,  so  that  they  can  be  fixed  by  a  common  smith.  The 
best  makers  take  care  to  provide  these  for  their  customers ;  others 
may  expose  you  to  disappointment  and  expense  for  want  of  this 
provision. 

Depreciation  of  Threshing-Mackines. 

We  have  seen  the  portable  single-blast  machines  working  well  at 
eight  or  ten  years  old :  to  be  sure  some  of  them  had  been  nearly 
re-constructed  and  paid  for  twice  over  in  adopting  the  various 
improvements  introduced  since  they  ^^ere  first  built  in  the  early 
days  of  portable  threshing-machines.  Considering  that  all  these 
improvements'  have  brought  them  much  nearer  perfection,  we 
may  safely  allot  to  the  single-blast  machines  a  duration  of  ten 
years,  and  to  the  double-blast  that  of  eight  years.  We  shall 
suppose  them  to  be  worth  10/.  to  20/.,  according  to  size  and 
first  cost,  at  the  end  of  the  time.  We  refer  to  such  machines  as 
are  used  two  days  a  week,  and  at  the  same  time  well  managed. 
With  less  work  they  would  of  course  last  longer.  It  would  be 
a  very  large  farm  to  find  work  for  a  machine  even  once  a  week  ; 
but  in  common  practice,  when  not  fully  employed  at  home,  they 
are  sent  out  to  earn  some  part  of  the  purchase  money ;  and  this 
is  obviously  good  policy  in  the  case  of  a  machine  liable  to  be 
superseded  before  it  is  worn  out. 

Fixed  barn-works  are  used  far  less  often,  since  it  is  likely  that 
not  more  than  2000  quarters  of  corn  will  be  brought  to  the  same 
spot  in  one  year,  and  generally  much  less ;  yet  even  this  quantity 
would  only  employ  the  machine  once  a  week :  the  repairs  will 
therefore  be  far  less  considerable.  The  wear  and  tear  of  a  machine 
firmly  fixed  and  quite  level  are  comparatively  small ;  since  it  is 
always  in  the  dry,  the  charge  for  the  waterproof  cloth  may  be 
omitted,  and  that  for  the  driving-strap  reduced  to  15*.    Any  heavy 
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expense  in  repairs  or  renewal  of  the  parts,  such  as  the  drum  or 
concave,  ought  not  to  occur  for  many  years  after  erection ;  and 
the  usual  wearing  of  brasses,  and  straps,  and  other  small  items  of 
expense,  ought  not  to  exceed  3/.  a  year  for  a  term  of  14  years. 

We  make  the  following  extract  from  a  letter  of  Mr.  John 
Sowerby,  jun.,  of  Beelsbey,  who  has  two  bam- works — erected  in 
January,  1856,  and  November,  1857 — which  thresh  the  growdi 
of  400  acres  of  corn  a^year : — "  The  bam- works  have  -cost  for 
repairs,  about  31,  9s,  6d.  for  one  of  them  until  July,  1857,  and 
for  both  barn- works  from  that  time  until  December  31,  1861, 
about  9/.  6*.  5rf.,  besides  14s.  6d.  for  a  set  of  knives  for  the  barley- 
awner.  They  were  not  looked  over  last  summer,  but  are  in  good 
working  order."  This  is  only  1/.  3s,  9rf.  per  annum  for  each,  for 
four  years. 

There  is,  however,  a  liability  in  this,  as  in  the  portable  machine, 
to  outlay  in  introducing  modem  improvements  into  the  working 
parts ;  with  this  in  view  the  machine  should  be  made  as  simpio 
as  possible,  and  the  dressing  apparatus  should  be  separate. 

As  a  basis  for  calculations  in  our  attempt  to  estimate  the 
exact  amount  of  depreciation,  we  will  suppose  the  fixed  machine 
to  be  worth  10/.  to  30/.  at  fourteen  years  old ;  it  will  probably 
be  worth  more,  but  the  valuation  ought,  on  principle,  to  be  low, 
for  it  will  be  remembered  that  our  charge  of  3/.  a  year  for 
repairs  has  not  provided  for.  effecting  any  heavy  item  of  renewal 
or  improvement. 


TaUe  showing/  amount  of  Hepairs  and  Depreciation  for  Portable  Threshing' 

Machines — Single^Blast, 


Honopower. 

Prtcc. 

Supposwl 
Value  in 
10  Yean. 

Amount  of  Depreciation 

and  Interest  per  Annum  for 

lU  lean. 

Amomitof 

Repatraper 

Annum  for 

10  Yean. 

4 

■» 
1 

85 
lOU 

£. 
10 
10 

£.    s.      £.  «.       £.    ». 

9  14  +  0  10  =  10     4 

11   12  +  0  10  =  12     2 

£.    s. 

8  0 

9  0 

Ilepairs^  ire,  for  Portabie  Threshing^ Machines — Double  and  Treble  Blast, 


5 

7 
8 

95 
110 
120 

10 
15 
20 

13  0  +  0  10=  13  10 

14  }2  +  0  15  =  15     7 

15  4+1     Osl6     4 

10    0 
12     0 
14     0 
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For  faced  Threshing-Madiine  to  finish  the  Grain/or  Market. 


Hone-power. 

Price. 

Supposed 
Valae  In 
14  Years. 

Amount  of  DeprecUition 

and  Interest  per  Annum  for 

14  Years. 

Amount  of 

Repairs  per 

Annum  lor 

10  Years. 

7 

£. 
120 

£. 
20 

10     2  +  1     0=11     2 

£.   s. 
3     0 

Repairs^  ^c,  of  fixid  Tlireshing^Machijie  idth  separate  Dressing  Apparatus 

and  Elevators. 


8 


I 


140         I         30        I      11     2+  1   10  =  12  12     I 

For  fixed  Threshing-Machine — Single-Blast. 


80 


10 


7     0  +  0  10  =    7  10 


4     0 


2  10 


Cost  of  Threshing.'* 

Since  the  cost  of  maintaining  a  7*horse-pdwer  portable  engine 
amounts  to  35/.  12^.,  and  of  a  7-horse-power  single-blast  machine 
— including  3/.  a  year  for  driving-strap  and  waterproof  cover — 
to  24/.  2«.,  the  number  of  days  each  is  used  in  a  year  must  be  ascer- 
tained, in  order  that  the  proper  proportion  may  be  charged  to 
each  day's  work.  Our  calculations  have  been  made  on  the  sup- 
position that  the  threshing  is  confined  to  the  work  of  one  large 
larm  ;  if  the  engine  is  let  out,  a  different  estimate  must  be  made. 

The  following  are  the  average  quantities  of  corn  threshed  in  a 
day  of  10  hours  by  a  7-horse-power  portable  engine  and  single- 
blast  machine,  in  use  3  days  a  week  on  an  average,  in  a  good 
district  in  Essex. 

The  owner  of  this  machine  found  that  an  8-horse-power  engine 
and  finishing  machine  averaged  about  the  same  amount  of  work 
as  a  7-horse-power  single-blast  machine,  for  the  years  1860  and 


*  It  may  be  interesting  to  note  the  latest  prices  for  threshing  bjr  flail,  on  a  large 
farm  in  Surrey  : — 

Priceefor  1861. 

d. 
per  quarter.      .• 


Friceefor  1860. 

Wheat 
Barley 
Oats 
Peas 

«.   d. 
..      ..     4    0     I 
..      ..3     0 
..      ..      I  10 
..      ..2     3 

f  * 


f  f 


) } 


$. 

4 
2 
1 
2 


0 
9 
8 
3 


per  quarter. 


>  > 


Mt  informant  states  '*  the  price  for  labour  has  risen  considerably  in  this  neigh- 
bourhood during  the  last  few  years.  The  price  for  wheat  threshed  would,  a  few 
years  since,  have  been  Cd.  or  8d.  per  quarter  less  than  in  the  last  two  years. 
The  present  labourers  want  to  work  less  and  to  earn  more  than  those  of  the 
last  generation." 

This  sounds  like  the  knell  of  one  of  the  departing  customs  of  our  fathers. 
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1861 ;  the  average  quantitj  of  coal,   costing  18^.  per  ton,  used 
for  the  former  was  8J  cwt,  and  for  the  latter  7J  cwt 

Expense  of  a  Day^s  Threshing  hy  Single-Blast  Machine,  estimating  the 
Engine  to  be  used  en  the  farm  once  a-week,  and  the  Machine  thirty 
days  a-year. 

Crop  of  1860  (a  wet  harvest) : — 

Reaped  wheat,  46  quarters,  at  Is.  9cf.  per  quarter. 
Mown  ditto      38      „  2s.  1^.        „ 

Barley  33      „  2s.  bid.        „ 

Oats  50      „  Is.  7c?.  „ 

Crop  of  1861  (a  fine  harvest  and  average  crop) : — 

Reaped  wheat,  52  quarters,  at  Is.  Q^d.  per  quarter. 
Mown  ditto      46      „  Is.  9d 

Barley  40      „  2s. 

Oats  55      „  Is.  bid. 


91 


Details  of  Cost  by  Single-Blast  Machine  tchen  worked  in  the  Field,  and 

Straw  left  stacked  on  the  spot. 

s.  d. 

1  engineer         3  6 

1  feeder 3  6 

2  to  supply,  &c 3  0 

3  on  stack 6  0 

1  to  shake  straw       2  0 

1  to  pitch  ditto        2  0 

3  to  stack  ditto         6  0 

1  carting  water  and  coal 14 

1  horse  ditto 2  6 

2  men  to  load  and  carry  corn 4  0 

1  to  drive 0  i) 

1  horse      2  6 

3  to  move  and  carry  chafi'  and  cavins-s  to  barn     ..      ..  2  6 

1  horse  ditto     2    6  £    s.  d. 

2    2  1 

Depreciation  and  repairs  of  engine,  snpiosing  it  to  be  used  ou 

the  farm  once  a  week       ..  0  14  2 

Depreciation  and  repairs  of  machine,  30  days  a-year — with  say 

3^.  a-ycar  for  driving-strap  and  waterproof  covers        ..      .,  0  16  1 

Oil  and  7i  cwt.  of  coal       0    8  6 

£4    0  10 

Cost  of  Threshing  with  Double-blast  Machine, 

«  £    6.  d. 

Labour  as  in  the  case  of  the  7-horse  power  single-blast  machine  2    2  1 

Depreciation,  &c.,  of  an  S-horse  power  engine 0  15  3 

Depreciation  of  machine      12  1 

Oil,  and  8f  cwts.  of  coal 0  10  0 

i£4    9    5 
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Expenses  of  a  day*s  work  of  a  ir-horse-povoer  machine  estimated  as  before. 

Crop  of  1860  :— 

Reaped  wheat,  30  quarters^  at  Is.  lie?,  per  quarter. 

Mowndhto      20      „  2«.  lOJrf.        „ 

Barley  23      „  28.    M.  „ 

Oats  30      „  Is.  lid,         „ 

Crop  of  1861  >- 

Eeapcd  wheat,  36  quarters,*  at  Is.    Id.  per  quarter. 

Mown  ditto       30      „  Is.  lid.  „ 

Barley  28      „  2s.    0i</.       „ 

Oats  fe      „  Is.    T^c?.        „ 

Coal  used,  5  cwt.  anlay. 

Details  of  ^Horse  Power  Machinen/,  as  in  the  former  case, 

s,    d. 

1  driver 3    6 

1  feeder 3    6 

1  to  supply  ditto      2    0 

2  on  stack        4    0 

1  on  straw-stack      ' 2    0 

1  to  pitch  ditto        2    0 

1  to  move  com  and  load  it      2    0 

1  horse  ditto 2    6 

1  to  drive 0    8 

1  to  rake  chaff  and  cavings,  and  help  load 10 

1  to  drive  ditto  to  bam  and  fetch  coal  and  water         ..  14 

1  horse  for  ditto  ..- ..     2    6  £    s.  d, 

17  0 

Depreciation  of  engine         0  11  7 

„  machine 0  13  5 

Oil  and  coal,  5  cwt 0    5  6 

£2  17    6 

To  these  average  results  it  may  be  interesting  to  add  the  parti- 
culars of  two  trials  made  by  the  writer  on  January  21  and 
22,  1862,  with  a  single-blast  machine,  made  in  1854,  driven 
by  an  8-horse-power  engine,  made  in  1856,  by  Messrs.  Clayton 
and  Shuttleworth.  On  the  second  day  we  threshed  of  mown 
wheat  10  qrs. ;  of  straw,  61  cwt. ;  of  cavings,  4|  cwt. ;  of  chaff, 
7  cwt.  per  hour.  The  crop  was  not  heavy,  only  about  4  qrs.  per 
acre.  This  gives  25  acres  threshed  in  10  hours,  yielding  100 
qrs.  of  wheat,  30^  tons  of  straw,  5  tons  7  cwt,  cavings  and  chaff. 
This  was  a  larger  proportion  of  cavings  and  chaff  than  that 
obtained  at  other  trials. 

*  Forty-four  quarters  was  the  mazimttm  in  one  day.  To  each  of  these  estimates 
ve  most  add  4}J.  per  quarter  for  iDcidental  expenses  (see  p.  336),  and  in  the  case 
of  ringle-blast  machines  Hid.  per  Quarter  for  dressing  twice  and  measuring.  In 
practice  it  is  osual  to  dress  once  ana  re-measure,  eyen  after  the  so-called  finishing- 
machine,  partly  to  get  a  uniform  sample,  and  partly  to  improve  the  dressing  and 
obtain  accurate  measure. 
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The  number  of  men  and  lads  employed  was  19  ;  they  had  a 
short  distance  to  carry  the  straw:  12  cwt.  of  steam-coal  were 
used. 

On  the  first  day  we  threshed  8  qrs,  of  barley  an  hour,  having 
five  men  on  the  stack  and  two  on  the  stage  to  supply  the  feeder^ 
and  the  machine  could  certainly  have  borne  faster  feeding  if  the 
men  on  the  stack  could  have  delivered  the  straw  faster.  The 
corn,  in  a  day  of  ten  hours,  would  have  amounted  to  80  qrs., 
the  straw  and  cavings  to  23^  tons,  and  the  chaff  to  1  ton  1  cwt 
The  crop  was  only  5  qrs.  per  acre,  arid  the  straw  long  and 
coarse. 

The  number  of  hands  employed,  including  two  lads,  was 
twenty-one.  The  costs,  with  these  maximum  results,  adopting 
our  former  calculation,  would  be  Is.  per  qr.  for  the  barley  and 
9irf.  per  qr.  for  the  wheat. 

But  we  have  not  yet  stated  the  whole  of  the  expenses  of 
threshing  in  the  field,  which  include  the  cost  of  removal,  of 
clearing  up,  and  of  thatching  the  stack  ;  and  for  purposes  of  com- 
parison with  threshing  by  ilail  we  ought  also  to  bring  the  straw 
to  the  barn  or  yard.  Removals  may  probably  take  five  horses 
and  one  man  a  quarter  of  a  day  on  the  average  every  time  the 
machine  is  used,  and  cost  say  3«.  id.  ;  clearing  up,  one  horse 
and  a  boy,  3«.  4rf. ;  thatching,  at  6rf.  per  square,  4^. ;  for  15  tons 
of  straw,  a  fair  day's  threshing,  carting  home  the  same  quantity 
of  straw.  Is,  6d,  These  expenses  of  course  vary  with  the 
site  of  the  stack,  the  convenience  or  otherwise  of  storing,  and 
the  care  taken  of  the  straw,  and  the  attention  or  neglect  of  neat- 
ness in  the  stack-yard  ;  on  the  whole  we  believe  them  to  be  no 
more  than  the  average.  It  will  be  seen  that  they  add  18^.  2d, 
to  the  expenses  of  a  day's  threshing,  or  4^  per  qr.  at  48  qrs.  j)er 
day,  to  the  cost  of  separating  the  grain  from  the  straw  and  chaff 
and  of  carrying  each  to  the  bam. 

Portable  straw  elevators  may  be  referred  to  as  a  means  of 
assistance  in  certain  cases,  though  their  price  and  cost  of 
removal  precludes  their  being  used  with  economy  where 
labourers  can  be  obtained  at  2s.  per  day.  The  cost  of  one  to 
deliver  straight  is  about  50/.,  or  to  deliver  at  any  angle,  about 
60/.,  varying  according  to  length.  Their  sale  has  been  almost 
entirely  confined  to  districts  where  labourers  are  scarce.* 


*  I  do  not  concur  in  these  remarks.  I  first  bought  one  straw-elevator  to  accom- 
pany one  of  my  machines,  and  found  it  so  useful  and  so  much  approved,  that  I 
have  since  purchased  another ;  but  the  price  charged  seems  to  me  too  high  for  se 
simple  a  machine.  Messrs.  Ransome's  new  iron  elevator,  which  packs  into  the 
threshing-machine,  will  probably  act  very  well  in  careful  hands,  but  hirers  are 
too  often  hasty  and  unskilful. — P.  H.  F. 
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Threshing  by  Fixed  Machine,  Eight-Horse-Poioer. 

£.  «.  d. 

Depreciation  and  repair  of  engine  supposing  1  n  7  1 

it  to  be  used  once  a  week         / 

Do.      Do.      Machine,  30  days  a  year       . .  0  9  4 

Oil  and  8  cwt.  of  coal 0  9  0 

Interest  on  building  (proportion  of  £9)       . .  0  3  7 

Do.  on  elevation  and  shafting,  £50      . .      . .  0  3  *0 

Labour  (as  previously  detailed) 19  6 

£3    1    Q 

The  last  item  includes  eight  horses  to  cart  the  crop  from  the 
stack,  and  eleven  men  and  boys.  The  straw  is  carried  into  the 
straw-rick  by  elevators  consisting  of  an  endless  web,  which  may 
be  put  up  at  the  expense  of  from  10/.  to  20/.,  according  to  length. 

On  farms  where  much  straw  is  used  for  feeding,  the  expensive 
process  of  cutting  it  into  chaff  may  with  very  great  economy  be 
carried  on  at  the  time  of  threshing.  Ten  tons  of  chaff  may  be 
cut  in  a  day,  and  supposing  from  12  to  15  tons  of  straw  to  be 
threshed,  the  remainder  is  stored  elsewhere.  The  cost  of  chaff- 
cutting  by  steam  power  has  been  recently  estimated  in  the 
Journal  at  6^.  per  ton,  which  we  consider  a  fair  average  price  ; 
but  in  this  case  it  is  cut  at  only  the  cost  of  the  extra  coal,  and  of 
the  two  men  to  ^^  yelm  "  the  straw  and  feed  the  machine,  the  straw 
being  brought  to  it  by  the  web,  and  the  chaff  either  falling  into 
the  store-room  or  being-  taken  there  by  the  exhaust  tube.  To 
enable  a  smaller  engine  to  do  this  double  work  the  threshing- 
machine  may  be  fed  slower  than  usual  with  economy.  It  takes 
four  or  five  horse-power  to  work  the  chaff-machine,  but  the  so- 
called  eight  or  ten  horse-power  engines  give  at  least  half  as 
much  power  again  as  their  name  implies. 

Mr.  Jonas's  practice,  when  both  cutting  chaff  and  threshing, 
is  to  apply  the  power  to  a  strong  extra  shaft  fitted  to  the  front  of 
the  threshing-machine  ;  from  two  pulleys  affixed  to  this  shaft  both 
the  drum  and  the  chaff-machine  are  driven  ;  in  this  manner  no 
«xtra  strain  is  put  upon  the  drum -shaft.  By  these  means  the 
whole  of  the  cost  of  stacking,  and  afterwards  bringing  the  straw 
to  the  chaff-engine,  is  saved.  It  is  thus  cut  and  stored  at  very 
little  more  expense  than  the  cost  of  a  few  extra  cwts.  of  coal  for 
the  engine.  The  credit  of  these  really  practical  and  economical 
arrangements  is  due  to  Mr.  Maynard  of  Whittlesford.  Mr.  Jonas 
showed  us  a  bam  in  which  he  was  in  the  habit  of  storing  the 
produce  of  nearly  100  acres  of  straw  cut  into  chaff,  and  well 
trodden ;  and  since  the  chaff,  when  well  salted  and  trodden  in  a 
<iry  place,  heats  slightly  and  improves  with  keeping,  this  method 
of  storing  may  be  recommended  as  a  means  of  getting  rid  of  the 
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accumulation  of  the  straw  about  the  premises  at  certain  seasons 
of  the  year. 

It  may  be  useful  to  know  how  much  chaflT,  well  trodden  in, 
will  go  into  a  certain  space :  one  of  oor  own  chaff-houses,  in 
which  we  have  tried  the  experiment,  is  35  icet  long,  15^  feet 
wide,  and  11  feet  high.  Its  conteilt  is  therefore  5967  cubic  feet, 
and  it  holds  19^  tons  of  wheat-straw  chaS^  =  306  cubic  feet  per 
ton.  Eight  acres  of  mown  wheat*straw,  of  last  harvest,  rather  a 
heavy  crop,  weighed  exactly  12  tons,  and  occupied  a  space,  when 
trussed  and  stored  in  the  straw-rick,  of  rather  more  than  12,000 
cubic  feet  In  round  numbers,  trussed  wheat-straw  occupies  a 
space  of  1000  cubic  feet  per  ton  : — more,  if  stored  loose  and  un- 
trodden ;  less,  if  well  trodden  with  horses:  cut  into  short  chaff 
and  well  trodden,  it  takes  less  than  one-third  of  that  space. 

The  combined  arrangements  for  threshing  and  cutting  chaff 
at  the  same  time,  are  becoming  all  the  more  practicable  from 
the  increased  power  of  the  engines  in  common  use.  In  1851 
the  average  of  the  portable  engines  made  by  Messrs.  Clayton 
and  Shuttleworth  was  five-korse-power,  and  in  1855  nearly 
seven-horse-power.  And  as  the  question  of  steam-ploughing 
becomes  more  and  more  one  of  practical  utility  and  economy, 
there  is  no  doubt  that  the  larger  engines  will  be  the  most 
desirable  upon  farms. 

Oosfield^  Hoisted, 


XX. —  The  Present  State  of  the  Sewers  and  Water  Svjqjhj  of 

Paris.     By  P.  H.  Frere. 

England  may  well  look  with  interest  to  the  changes  made  or 
contemplated  in  France  for  the  disposal  of  that  town-refuse  which 
is  a  possible  source  of  wealth,  but,  if  ill  dealt  with,  a  certain  cause 
of  annoyance  ;  and  indirectly  its  Agriculture  is  concerned  in  the 
result.  With  us,  to  a  certain  extent,  the  die  is  cast ;  the  contents 
of  tho  closet  have  penetrated,  with  the  kitchen  refuse,  &c.,  into 
the  common  sewer,  into  which  they  are  washed  by  an  unre- 
stricted supply  of  water.  To  set  up  a  wall  of  separation — to  limit 
the  amount  of  dilution — would  in  themselves  be  steps  of  extreme 
difficulty,  because  in  one  sense  retrograde.  Paris,  on  the  other 
hand,  is  still,  in  the  main,  nncompromised.  That  city  is  in  a 
state  of  transition  ;  generally  the  old*£Bishioned  pit  still  exists,  for 
the  most  part  unsupplied  with  water ;  but  a  large  water-supply 
has  been  procured  for  houses  of  the  better  sort  But  even  theft 
the  soil-pit  still  remains  wholly  or  partially  separated  from  the 
common  sewer,  and  the  question  still  is  to  be  decided  whether 
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this  separation,  whole  or  partial,  shall  be  maintained ;  and  con- 
sequently whedier  the  nigh1>-soil  of  Paris  shall  retain,  as  hereto- 
fore,  all  its  solid  and  liquid  constituents,  or  only  the  former ;  and 
again,  to  what  extent  these  fertilisers  shall  henceforth  be  diluted. 
After  the  great  works*  undertaken  to  procure  a  water-supply 
from  the  Seine,  from  the  Canal  de  I'Ourcq,  and  from  the  great 
Artesian  well,  every  householder  who  is  willing  to  pay  the  rate 
cftn  hare  a  supply  of  water  for  water<-closets  as  well  as  other  uses. 
The  water  company,  however,  endeavours  to  regulate  and  limit 
the  supply  contracted  for,  by  making  only  such  an  aperture  as 
will  allow  the  amount  paid  for  to  pass  in  a  continuous  stream  into 
an  inner  cistern  in  twenty-four  hours.  The  following  is  the 
estimated  rate  of  consumption : — 

litres.     GaUooL 

For  a  man 30          ^ 

„     carriage 75  16^ 

„    horse  or  cow,  &c 100  22 

„    water-cloaet 76  16J- 

„     garden  or  court,  per  square  m^tre  (10}  feet)  5         1^ 

A  contract  may  be  entered  into  for  500, 1000, 1500,  &c.,  litres 
per  day,  for  an  annual  payment  of  60  fr.  for  Seine  water,  or  50  fr. 
for  Ourcq  water,  per  500  litres  (110  gallons).  The  use  of  the 
water-closet  is  then  inaugurated ;  how  is  it  henceforth  to  be  regu- 
lated? 

The  builder  who  contemplates  making  a  house  must  commu^ 
nicate  to  the  Board  his  plan  of  operation  ;  the  choice  open  to  him 
will  depend  on  the  locality.  The  new  Boulevard  de  Sebastopol, 
with  its  costly  and  magnificent  system  of  sewers,  is  the  type  of 
the  new  regulations.  If  the  house  be  in  that  quarter,  a  separate 
pit  must  be  provided  for  the  soil ;  but  it  will  be  so  connected 
with  the  main  sewer  that  the  nightman  will  have  access  to  it 
therefrom,  and  without  entering  or  disturbing  the  dwelling  will 
first  deodorise  and  then  let  off  the  fluid  into  the  sewer,  and  after^ 
wards  convey  away  the  solid  "  soil  "  through  a  passage  in  this  new 
subterranean  town  to  the  cart,  and  to  the  reservoir.  Otherwise, 
by  another  plan  under  consideration,  the  soil,  &c.,  would  drop 
into  a  cylindrical  cistern,  divided  vertically  by  a  perforata 
metal  screen  or  sieve,  through  which  the  fluid  percolates  of  itself 
into  the  sewer.  In  either  of  these  cases  the  fluid  elements  are 
lost,  and  if  these  contain  the  higher  percentage  of  nitrogen,  the 
loss  may  be  much  more  than  pro  rata. 

It  remains  to  be  seen  whether,  since  this  magnificent  network 
of  drains  has  been  already  organised  to  retain  the  fluid  as  well 
as  solid  excrement,  and  other  means  have  been  provided  for  dealing 
with  the  soil,  it  will  pay  by  enlarging  the  pits,  emptying  them 
more  often,  and  restricting  die  supply  of  water  used  in  the  closet. 
One  important  step  has  been  taken  towards  .this  end.     A  tank 
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fitted  to  a  railway-truck,  containing  6  to  10  tons,  has  been  made 
and  exhibited  in  our  International  Exhibition,  which  will  be  con- 
veyed for  60  miles  on  the  Eastern  Railroad  at  a  charge  of  2s.  for 
6  tons.  The  present  "  night-soil,"  when  delivered  in  "  hungry  " 
champagne,  is  valued  at  Ss»  per  ton.  .If  then  the  ''soil"  retain 
anything  like  its  old  strength,  its  value  to  the  farmer  will  leave 
a  large  margin  to  pay  for  its  transport  along  the  subterranean 
street  to  a  reservoir  at  the  railway  terminus.  But  if  there  be  a 
great  dilution,  and  many  small  sources  of  supply  have  to  be 
visited  and  tapped  in  succession,  the  costs  of  removal  will  roll 
up,  until  this  ''  gold  may  be  bought  too  dear." 

At  all  events  those  philanthropists  and  philosophers  who  long 
to  see  the  circle  of  reproduction  completed  by  the  restoration  to 
the  field  of  all  the  human  faeces  which  contaminate  our  great 
cities,  must  cast  a  curious  and  anxious  eye  to  the  magnificent 
new  French  suburb,  where,  if  anywhere,  their  views  may  be  eco- 
nomically realised,  because  a  solid  foundation  has  been  laid,  and 
there  are  means  and  appliances  for  the  distribution,  which  only 
wait  for  one  or  two  connecting  links.  In  other  quarters  of  the 
town  practical  improvements  have  been  introduced,  by  which 
^e  carts  are  filled  at  night  by  means  of  a  joint  and  hose  fastened 
Xo  an  opening  in  the  pit,  so  that  it  is  emptied  from  the  street  by 
suction.  The  loaded  cart  then  proceeds  to  the  depotoir^  or  sink, 
from  which  the  deposits  are  propelled  by  a  steam-pump  through 
41  tunnel  7  miles  long,  to  an  opening  cut  in  the  Forest  of  Bondj. 
Here  they  are  either  desiccated  and  made  into  poudrette,  or 
shipped  by  barge-loads  along  the  Canal  de  I'Ourcq  to  Vaujours 
and  elsewhere. 

The  Water  Supply  of  Paris. 

For  centuries  the  supply  of  water  for  Paris  has  occupied  the 
attention  of  the  French  Government.  Philip  Augustus  erected 
the  first  fountains ;  his  successors  and  the  municipality  organised 
in  the  squares  and  open  spaces  supplies  of  water  drawn  from  the 
northern  springs.  Marie  de  Medicis,  restoring  a  Roman  aque- 
duct, led  in  the  waters  of  Arcueil.  In  the  reign  of  Louis  XlV., 
pumps  were  placed  by  the  bridges  of  Notre  Dame  and  the  Pont 
Neuf,  to  raise  the  water  of  the  Seine.  A  century  later  similar 
works  were  set  up  at  C  hail  lot.  But  they  all  turned  their  backs 
on  drains,  and  sewers  and  their  contents,  leaving  the  sun,  the 
rain,  and  the  river  to  settle  those  matters. 

Water  which  had  served  domestic  purposes  ran  in  streams  down 
the  streets  in  mid-channel,  and  either  joined  the  Seine  on  the 
south,  or  on  the  north  the  ditch  of  Menilmontant.  This  ditch, 
when  its  exhalations  began  to  threaten  the  health  of  the  neigh- 
bourhood, was  paved  and  vaulted,  and  converted  into  the  main 
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sewer  wlilcli  encircled  the  town.  The  outscourings  were  allowed 
to  ran  into  pits  in  the  open  fields ;  and  the  night>soil  collected  in 
the  pits  underneath  the  houses  was  taken  awaj  by  night,  to  be 
thrown  first  into  the  charnel-house  of  Montfaucon  pell-mell  with 
the  bones  of  criminals,  and  afterwards  into  the  empty  plaster- 
pits  of  Buttes  Chaumont  Such  was  the  system  which  survived 
to  our  own  times.  We  may  add,  that  from  the  sixteenth  century 
the  gardeners  who  cultivated  the  marshes  of  the  Temple,  applied 
to  their  land  the  sweepings  and  straw-manure  of  the  town ;  and 
when  Paris,  spreading  daily,  ejected  them  from  within  its  bounds, 
by  means  of  this  same  manure  they  converted  the  plain  of  Virtus 
into  a  garden  of  inexhaustible  fertility.  Bridel,  too,  about  1780, 
formed  the  idea  of  solidifying,  by  drying,  the  thick  liquid  in  the 
basins  of  Montfaucon,  and  manufacturing  poudrette^  by  which 
the  first  company  of  adventurers  was  enabled  to  pay  a  rent  of 
22,0007.  and  reap  a  handsome  profit 

The  sanitary  reform  of  Paris  dates  from  1830.  The  com- 
pletion  of  the  Canal  de  TOurcq,  which  delivers  100,000  tons  of 
water,  at  a  level  of  27  yards  above  the  Seine,  altered  the  whole 
state  of  the  town.  The  principle  was  adopted  that  a  group  of 
houses  constituted  a  block  {ilot\  to  be  scoured  by  a  stream  of 
running  water,  and  provided  with  a  water-post  (borne  fontaine) 
on  a  high  level,  and  a  sewer's  mouth  below.  An  end  was  thus 
put  to  the  torrents  of  filth  which  had  hitherto  deluged  the  streets. 
These  were  relaid  in  a  convex  form,  skirted  by  foot  pavements ; 
and  under  all  the  main  thoroughfares  waterpipes  and  drains  were 
laid.  The  management  of  the  night-soil  underwent  a  like  change. 
M.  Mary  was  so  adventurous  as  to  propose  to  construct  a  syphon 
li  miles  in  length,  terminating  in  the  reservoir  of  Bondy,  for  the 
purpose  of  emptying  the  pestilential  pools  of  Montfaucon.  This 
scheme  was  unprecedented,  and  apprehensions  were  entertained 
that  the  pipes  would  become  choked  by  the  pasty  matter.  After  five 
years'  opposition  he  gained  his  point,  and  the  construction  of  the 
'*  depotoir  "  was  the  result.  This  work  consists  of  an  assemblage 
of  cisterns,  into  which  the  produce  of  each  night's  carting  is 
emptied.  The  contents  are  then  forced  by  a  steam-pump  through 
an  iron  pipe  to  a  clearing  of  75  acres  made  in  the  middle  of  the 
Forest  of  Bondy,  well  out  of  reach  of  Paris  and  its  atmosphere. 
M.  Mary  calculated  that  this  pipe,  which  traversed  the  market- 
gardens  of  Noisy,  might  furnish  liquid  manure,  to  be  sold  at  a 
cheap  rate  at  convenient  stations.  But  the  practice  of  buying 
town-sweepings  and  stable-manure  was  so  established  that,  until 
1850,  night-soil  was  overlooked ;  nor  was  any  attempt  made  to 
introduce  its  use  in  the  environs,  prior  to  the  experiments  which 
ied  to  the  establishment  of  the  farm  of  Vaujours. 

About  1850,  the  introduction  of  railroads  gave  a  new  impulse 
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to  the  improvements  of  Paris.  Traffic  of  all  sorts  was  increased 
tenfold,  and,  as  a  consequence^  streets  required  to  be  widened, 
and  the  whole  town,  as  it  were,  re-organised.  Then  it  was  that 
Government  came  forward  and  sketched  the  plan,  which  is 
realised  in  the  magnifiicent  city  such  as  it  now  stands. 

Two  great  lines  intersect  one  another  at  right  angles,  so  as  to 
form  a  cross — an  idea  of  the  time  of  Philip  Augustus :  the  one, 
the  Rue  de  Rivoli,  runs  parallel  to  the  river;  the  other,  the 
Boulevard  de  Seba&topol,  comes  sloping  down  from  the  hills  on 
the  north,  and  again  rises  to  the  south.  On  the  latter  line 
sanitary  arrangements  have  been  comprehensively  planned  and 
carried  out.  We  find  a  complete  subterranean  town,  provided 
with  vaulted  thoroughfares  35  yards  wide,  macadamised  or 
paved,  which  contain  sewers  showing  a  section  (profit)  of  3,  i, 
or  6  yards,  with  polished  sides  and'  serviceable  foot-pavements, 
in  which,  through  an  inner  channel,  the  stream  of  sewage-water 
flows,  fed  at  the  comer  of  each  street  by  lesser  sewers,  them- 
selves drawing  their  supplies  from  the  drains  which  abut  on. 
every  house.  This  is  such  a  scheme  as  the  English  Board  of 
Health  suggested,  but  with  this  difference,  that  instead  of  s 
system  of  small  pipes,  provision  is  here  made  on  a  large  scale 
for  all  the  requirements  of  town  life,  including  water  and  gas. 
Besides  the  rain-water  and  that  which  has  been  used  for  domestic 
purposes,  Ae  drainings  from  the  closets  run  down  these  channels, 
the  solid  portion  of  die  deposit  being  retained  in  the  pits  by  the 
filter.  There  is  no  connecstion  with  the  outer  world :  the  system 
is  self-contained;  water  and  gravitation  are  the  sole  agents 
'employed. 

The  drains  connected  with  the  private  houses  are  oval  sewers, 
4  feet  2  inches  by  7  feet  6  inches,  in  which  the  workman  passes 
easily  to  and  fio  with  his  barrow.  The  main  drains,  constructed 
under  the  great  lines  of  traffic  parallel  with  the  river,  are  circular 
tunnels  of  10  feet  in  diameter,  containing  a  railway  with  a  3  feet 
II  inch  gauge,  and  a  channel  for  the  waters  between  the  lines  of 
rail.  Lastly,  the  main  sewer,  which  forms  a  chord  to  the  windings 
of  the  SeiJM^  between  the  Poat  de  la  Concorde  and  the  Pont 
d'Asnieres,  is  an  elliptic  tunnel,  having  a  horisontal  diameter  of 
20  ieet,  in  which  is  contained  a  canal  11  ieet  8  inches  wide, 
traversed  by  a  barge,  with  a  footpath  on  either  side  3  feet 
wide.  All  these  works  are  executed  in  cement,  so  that  the 
smooth  and  polished  walls  and  their  softened  outlines  reflect  the 
light,  transmit  sound,  and  give  free  passage  to  the  waters,  which 
leave  no  taint  behind.  Frcmi  the  dwellings  they  received  grease, 
the  refuse  from  the  kitchen,  and  the  household  water  {eaux 
7nenafferes\  as  well  as  the  disinfected  liquids  drawn  from  the 
pits  of  the  closets.     The  paved  streets  transmitted  their  mud,  And 
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the  fiiacadamked  bottlevardt  their  scmpings.  Markets,  slaughter^ 
hoases,  banackfi,  paid  their  txibats  of  manure — vegetahle  refuse, 
blood,  urine,  or  undiluted  aight«sotl.  This  confused  mass, 
mixed  with  water,  issued  from  the  sewer's  mouth  at  Asoieres, 
m  a  thick  and  dark  stream,  flowing  at  the  n^te  of  1  ton  per 
second. 

To  provide  against  the  accumulation  of  a  great  matss  of  filth 
near  the  sew^'s  mouth,  the  following  ingenious  device  was 
adopted : — 

The  centre  of  the  main  drain  is  occupied  by  a  canal  2^  miles 
long,  having  a  &11  of  1  in  2000.  On  this  canal  a  barge  is  em*' 
plojed,  from  the  fore  part  of  which  is  suspended  a  metal  flood* 
gate  (yaTme\  which  fits  exactly  to  the  sides  of  the  tunnel  up  to 
a  certain  water-level,  and  lowered  by  leverage  to  within  a  few 
inches  of  the  bottom.  By  these  means  the  stream  is  headed  up 
behind  the  floodgate,  which  as  soon  as  there  is  a  head  of  two 
feet  of  water  forces  out  dirougfa  the  small  aperture  left  below  a 
perfect  torrent  of  refuse,  sand,  and  even  stones,  which  are  mashed 
and  rolled  together,  and  thrust  onwards  in  a  long  drift  100  yards 
in  advance. 

As  the  barge  itself  is  propelled  slowly  forwards  by  the  stream 
which  it  holds  in  check,  the  torrent  keeps  advancing,  and  the 
OQtscoorings  never  find  a  resting-place  t^U  at  the  end  of  ten 
days  the  mouth  of  the  sewer  is  reached.  The  boat  then  per- 
forms its  backward  journey  by  the  aid  of  floodgates  lowered  from 
the  rooL  These,  acting  like  locks  on  a  canal,  raise  the  water  to 
an  artificial  level  for  a  distance  of  11,000  yards  at  a  time,  by 
which  means  the  barge  is  gradually  floated  back. 

The  lighting  and  signals  had  still  to  be  provided  for.  At 
first  small  lamps,  such  as  are  fixed  to  railway,  trains  wete  tried^ 
hot  their  light  was  found  to  be  too  dazzling  to  those  in  front, 
whilst  it  left  those  in  the  rear  in  deep  shade.  A  common  oil* 
lamp  in  a  glass  globe,  distribating  its  light  equally  around  to  a 
distance  of  ten  yards,  was  ultimately  preferred.  Red,  blue,  and 
greea  iailway«-lantenis  answer  perfectly  for  signals. 

Thus  6ur  provision  had  been  made  for  cleansing  the  town,  but 
at  the  cost  of  the  Seine,  where  a  pestilential  delta  would  be 
formed  at  the  sewer  s  mouth.  The  g^eat  point  was  to  extract  all 
solid  matter  from  the  stream  without  interrupting  its  flow  ;  this 
alone  would  lodge  and  accumulate ;  this  would  interfere  widi 
working  pnmps  for  irrigation ;  liquids  would  float  away  wifloi  the 
stream,  and  would  undergo  slow  (XMnbustton  when  in  contact 
with  the  air,  and  vanish. 

The  various  solid  bodies  contained  in  the  stream,  though 
Uended  together  by  the  flood,  would  not  really  mix  or  amal- 
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gamate.  Their  specific  gravity  would  determine  their  position ; 
the  grease  would  float,  the  sand  sink  rapidly,  straw  and  organic 
matter  would  be  found  in  various  degrees  of  suspension.  They 
must  all  be  disposed  of. 

The  g^ase  is,  in  great  measure,  collected  as  a  scum  behind 
the  barge,  where  it  is  skimmed  off  and  employed  in  making- 
black  soap. 

The  first  attempts  at  ^^  straining  "  the  stream  were  unsuccessful. 
The  straw  manure  required  a  special  device. 

A  simple  bar  became  blocked  with  a  tangled  mass  of  straw 
and  dung.  A  barrier  of  plate-iron  pierced  with  holes,  made 
to  fit  the  aperture  exactly,  and  therefore  8  ft.  8  in.  wide,  which 
was  fixed  in  a  sloping  direction,  hardly  arrested  any  of  the  floating 
substances.  The  openings  were  bunged  up,  and  the  straw,  &c., 
glided  up  the  inclined  plane  and  topped  the  fall. 

The  last  device  was  to  make  a  wooden  grating  with  bars  placed 
lengthways,  f  inch  wide  and  f  inch  apart,  inclined  in  the  direction 
of  the  stream's  flow.  The  length  of  the  incline  was  26  feet,  which 
gave  a  slope  of  1  in  5.  The  workmen,  armed  with  rakes,  who 
combed  and  scraped  the  gratings,  collected  as  much  as  five  or 
six  tons  of  rubbish  per  day. 

Whilst  the  work  was  still  experimental  the  sewer  supplied  in 
four  months  500  tons,  which  was  not  only  so  much  infections 
matter  got  rid  of,  but  manure  placed  at  the  service  of  agri- 
culture. 

The  nursery  gardens  of  the  Bois  de  Boulogne  were  not  slow 
in  adopting  its  use,  and  found  its  action  very  rapid — as  the 
gardeners  say,  if  you  expose  it  for  twenty-four  hours  to  the  air 
it  takes  fire :  with  alternate  layers  of  clay  or  marl  it  forms  an 
excellent  dressing. 

To  return  to  our  subject, — the  collecting  the  sand  which  moves 
along  the  bottom  of  the  sewer  was  a  very  simple  matter :  only 
make  a  barrier,  and  a  bank  will  soon  be  formed  against  it, 
which  the  steam-drag,  such  as  is  worked  in  the  Seine,  will 
readily  remove.  Even  these  sands  may  be  serviceable  to  agri- 
culture :  they  are  fine,  and  blackened  with  organic  matter  Uke 
peat,  and  may  therefore  prove  a  useful  dressing  to  chalk  and 
clay  lands. 

Accumulations  of  gas  remained  to  be  dealt  with.  Where  there 
is  sewage-water,  it  is  always  accompanied  by  a  discharge  of 
carbonated  hydrogen  gas,  which  rises  to  the  surface  in  namerons 
little  bubbles.  As  the  sewer  has  been  so  planned  as  to  have  a 
fall  of  about  13  inches  where  it  joins  the  Seine,  the  water,  when 
broken  in  the  fall,  parts  with  a  portion  of  the  gas  contained  in  it 
To  take  advantage  of  this,  a  cowl  has  been  built  over  the  cas* 
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eade,  which  it  surmounted  by  a  fire  of  glowing  coke ;  the  blue 
flame  of  the  carbonated  hydrogen  is  easily  recognised  at  the  top 
of  the  vent,  where  it  mounts  and  undergoes  combustion,  instead 
of  bubbling  up  in  the  fleeting  current. 

To  sum  up  these  details ;  the  foul  stream  which  enters  the 
sewer  of  Asnieres  to  be  turned  into  the  Seine  at  the  lowest  pos- 
sible point,  first  encounters  the  barge  with  its  moveable  flood-gate. 
Finding  no  escape  but  by  the  aperture  near  the  bottom,  it  is 
converted  into  a  scouring  torrent,  which  whirls  along  all  the 
deposits  for  a  distance  of  2^  miles.  A  sort  of  floating  island  of 
scum  is  formed  round  the  boat,  from  which  the  grease  is  col- 
lected for  industrial  purposes.  At  the  mouth  of  the  Seine  the 
stream  next  encounters  a  long  gating,  suspended  in  mid-channel 
bat  disconnected  with  the  bottom  that  the  sand  may  pass  freely. 
There  it  parts  with  all  its  floating  substances,  such  as  straw,  vege- 
tables, or  wood,  which  form  a  bed  {paillasse)  on  the  inclined 
plane,  from  whence  they  are  removed  by  drag-rakes. 

Still  farther  on,  a  bar  is  so  placed  as  to  form  a  fall  of  13 
inches :  the  sand  is  thus  arrested,  and  the  bank  which  it  forms 
is  continuously  removed  by  the  scoops  of  the  steam-drag.  The 
hood,  with  its  fire  of  coke,  placed  over  the  fall,  attracts  and  con- 
sumes the  noxious  gases. 

The  solid  and  gaseous  bodies  being  thus  disposed  of,  nothing 
remains  but  the  fluid,  which  contains  matter  in  chemical  solu- 
tion, and  this  may  properly  be  turned  into  the  Seine,  because 
its  purification  will  soon  be  accomplished  by  slow  combustion 
under  the  influence  of  the  atmosphere ;  the  dark  stain  caused  by 
its  admixture  will  soon  be  obliterated,  and  before  reaching  Passy 
the  river  will  have  regained  all  its  purity. 

These  statements  have  been  chiefly  derived  from  two  Reports 
by  M.  Mille,  published  in  the  Appendix  to  the  ^  Annales  de 
Vaujours.'  For  further  explanations  I  am  much  indebted  to  the 
excellent  models  of  sewers  exhibited,  among  many  others,  in  the 
French  Department  of  the  International  Exhibition,  as  well  as 
to  the  courtesy  and  patience  with  which  the  gentlemen  in  charge 
of  these  models  have  answered  my  inquiries. 

When  examining  these  models,  I  at  the  same  time  saw  with 
interest  the  pipes  manufactured  by  M.  Hermann  et  Compagnie, 
contractors  for  the  Paris  waterworks.  These  pipes  are  perfectly 
smooth  within  and  without,  and  uniform  from  one  end  to  another, 
without  any  kind  of  projection.  When  a  joint  is  to  be  formed, 
a  band  of  indiarubber  is  slipped  over  the  ends  of  two  pipes  placed 
in  juxtaposition.  Over  this  band  two  iron  rings,  slightly  conical 
in  form,  lying  ready  to  hand  on  either  pipe,  are  driven  home  till 
they  almost  meet.     By  this  simple  but  effectual  kind  of  joint,  the 
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u^e  of  solder  and  of  skilled  labour  is  dispensed  with,  the  readjust* 
ment  of  one  or  two  lengths  much  facilitated,  whilst  it  is  found 
in  practice  that  for  any  gives  bore,  required  for  any  purpose, 
one- fifth  less  iron  may  be  employed  than  has  been  usual.  The 
pipes  of  all  sizes  now  laid  down  for  the  Paris  Waterwocks  are 
thus  united. 


XXI. — On  Poisonous  Cheese.     By  Dr.  Augustus  Voelcker. 

About  two  years  ago,  one  of  my  assistants,  soon  after  having 
partaken  of  some  cheese,  was  attacked  with  violent  Tomiting 
and  purging.  Several  other  pexaons  who  had  eaten  of  the  same 
cheese  were  similarly  affected.  On  inquiry,  the  grocer  by  whom 
the  cheese  was  sold  stated  that,  in  all  probability,  the  dairymaid 
had  used  a  little  too  much  vitriol  in  making  this  cheese.  I  was 
not  aware  till  then  that  anything  so  injurious  as  vitriol  was  ever 
thus  used ;  but  the  readiness  with  which  ^is  supposition  was 
expressed  shows  that  at  least  in  some  quarters  this  injurious 
substance  is  openly  put  into  cheese  for  some  purpose  cr  other. 

The  chemical  examination  of  the  poisonous  cheese  riiowed 
the  presence  of  white  vitriol,  or  sulphate  of  zinc^ — a  compound 
highly  injurious  to  health.  On  further  inquiry,  I  learned  that 
this  compound  is  occasionally  used  for  the  purpose  of  giving 
finesh  cheese  the  peculiar  biting  tasle  of  old.  Many  other 
samples  were  subsequently  analysed  by  me ;  and,  although  the 
great  majority  were  perfectly  free  from  any  poisonous  matter,  in 
one  or  two  I  found  sulphai»  of  zinc,  and  in  a  few  others  blue 
vitriol,  or  sulphate  of  copper,  which,  pcxfaaps,  is  a  still  more 
poisonous  compound. 

It  aj^ars  that  blue  vitriol  is  employed  to  prevent  heaving. 
A  dairy  fisinner  in  our  neighbourhood  informed  me  that  on  his 
farm,  in  his  father's  tine,  it  was  employed  in  small  quantities 
for  that  purpose.  On  taking  possession  of  the  farm,  he,  Knowing 
blue  vitriol  to  be  injurious  to  health,  directly  forbade  its  use, 
but  found  it  difficult  to  prevent  his  dairymaid  from  abstracting 
some  of  the  blue  vitriol  which  was  used  for  pickling  the  seed- 
wheat  In  the  opinion  of  this  gentleman,  many  dairymaids  use 
blue  vitriol ;  and  his  view  is  confirmed  by  others,  as  well  as 
by  the  actual  detection  by  me  of  this  poisonous  matter  in  several 
samples  of  cheese. 

In  most  cases,  no  doubt,  this  is  done  in  ignorance  of  its  dele- 
terious properties ;  and  it  is  for  this  reason  that  I  would  draw 
attention  to  this  objectionable  practice. 

I  am  told  alum  is  sometimes  used  for  the  same  purpose,  but  I 
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have  not  myself  found  it  in  cbeese.  Tbiough  not  abwlntely 
ii^urioas,  such  a  use  of  alum*  is  quite  unnecessary;  for  the 
heaving  of  cheese  can  be  entirely  prevented  by  proper  manage* 
ment,  and  all  articles  of  food  ^Konld  be  entirely  free  from  sub- 
stances which  have  any  medicinal  effect 

Quite  recently  an  instance  of  supposed  poisoning  by  cheese 
was  brought  under  my  notice  by  Mr.  Henry  White,  of  Warring- 
ton. In  April  last,  Mr.  Roger  Bate,  che^e-factor,  Warrington 
and  Tarporiey,  brought  an  action  in  the  North  wick  County  Court 
to  recover  damages  sustained  by  the  purchase  of  a  dairy  of 
cheese,  a  great  portion  of  which  was  said  to  be  unfit  for  humaa 
food.  In  the  trial  the  following  particulars  were  stated.  In 
August,  1861,  Mr.  Bate  called  at  Mr.  Buller's  farm.  Little 
Badsworth,  with  a  view  to  purchasing  his  dairy,  and,  after 
inspecting  a  quazstity  oi  cheese  and  approving  of  it,  he  agreed 
to  purchase  the  whole  season's  make  at  the  rate  of  60s,  per  cwt, 
0f  course  expecting  that  all  the  cheese  delivered  to  him  would 
be  a  good  marketable  commodity. 

The  first  lot  was  delivered  in  the  course  of  September,  and 
some  of  it  sold  to  the  Warring^ton  workhouse  ;  but  the  cheese 
was  returned,  with  an  intimaticm  from  the  governor  that  it  was 
unfit  for  food,  being  found  to  cause  sickness  and  vomiting  to  a 
very  violent  degree. 

Another  portion  of  the  same  lot  was  sent  to  Menrs.  Fletcher, 
of  Manchester.  After  it  had  remained  in  their  hands  a  conr 
siderable  time,  they  met  with  a  customer  in  llie  person  of 
a  Mr.  Hulton,  of  Failsworth,  who,  in  a  few  days  returned  it, 
declaring  it  to  be  poisonous.  Mr.  Bate  then  put  three  cheeses 
into  the  hands  of  a  person  named  Fay,  who  was  in  the  habit  of 
attending  the  St  Helen's  market,  but  complaints  were  soon 
made  to  the  public  officers  of  the  place  that  Fay  was  vending  a 
poisonous  article.  Another  hawker,  of  the  name  of  Pemberton, 
also  received  a  cheese,  which  he  brought  to  Northwick,  where 
several  people  were  taken  ill  after  partaking  of  the  cheese.  A 
number  of  people  were  examined,  who  all  bore  witness  to  the 
poisonous  character  of  the  cheese. 

Mr.  H.  White,  of  Warrington,  with  his  accustomed  prompt- 
ness and  zeal  for  the  interests  of  agriculture,  procured  from  Mr. 
Bate  a  piece  of  cheese  that  had  made  eight  persons  out  of  nine 
ill  that  had  partaken  of  it,  and  forwarded  it  direct  to  me  for 
examination. 

In  due  coarse  I  sent  the  following  Report  to  Mr.  White : — 

"  This  cheese  presented  nothing  in  appearance  which  may  be 
regarded  as  an  indication  of  its  spoiled  condition  or  unwholesome 
quality.      The   taste,  it  is  true,  is  sharp,  peculiar,  and  quite 
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different  from  the  rich  and  pungent  taste  of  well-ripened  old 
cheese ;  but  it  is  not  sufficiently  characteristic  of  its  unquestion- 
ably  poisonous  properties.     Having  analysed  at  different  times 
cheese  which  produced  bad  effiects  when  taken  in  any  quantity,  1 
cautioned  my  assistants  not  to  take  too  much  of  it,  and  invited 
them  to  taste  the  cheese  sent  by  Mr.  White.     Certain  chemicals 
which  are  sometimes  put  into  cheese  can,  to  a  certain  extent,  be 
recognised  by  the  peculiar  taste  which  they  impart.     I  tasted  it 
myself,  and,  although  I  only  took  a  piece  the  size  of  a  hazel-nut, 
I  felt  its  effects  four  hours  after  having  tasted  it      Both  my 
assistants,  who  had  taken  not  more  than  at  the  most  a  quarter  of 
an  ounce  each,  five  hours   afterwards  were  violently  attacked 
with  vomiting  and  pain  in  the  bowels.     One  of  them  was  ill 
all  night,  and  scarcely  able  to  follow  his  usual  work  next  day. 
Both  complained  of  a  peculiarly  nasty  mercurial  taste,  which 
seemed  to  remain  with  them  for  many  hours  after  they  were 
taken  ill,  and  both  turned  deadly  pale  five  hours  after  partaking 
of  the  cheese.     On  a  former  occasion,  I  found  sulphate  of  zinc 
or  white  vitriol  in  a  cheese,  which   caused  sickness;    and  in 
another  instance  I  detected  in  cheese  sulphate  of  copper.     My 
attention,    therefore,  naturally  was   directed  to   search   for  me- 
tallic poisons ;   but,  though  carefully  operating  on  large  quan- 
tities, I  failed  to  detect  even  traces  of  zinc,  copper,  mercury, 
antimony,  arsenic,  or  any  of  the  metallic  poisons  which  might 
have  possibly  imparted  injurious  properties  to  the  cheese. 

Having  failed  to  detect  any  mineral  poison,  I  next  directed 
my  attention  to  the  examination  of  the  organic  constituents.  The 
quantitative  general  analysis  gave  the  following  result : — 

Water         37-88 

Organic  constituents 58'04 

Mineral  constituents 4*08 

lOO'OO 
Containing  common  salt 1*33 

The  proportion  of  water  in  this  cheese  is  rather  large,  con- 
sidering that  it  must  have  been  cut  for  some  time,  and  have  lost 
water  by  evaporation.  On  further  examining  it,  I  found  it 
remarkably  sour,  and  had  no  difficulty  in  detecting  an  unusually 
large  quantity  of  fatty  acids,  which,  if  not  poisonous  themselves, 
are  the  vehicle  conveying  the  peculiar  organic  poison  which 
appears  to  be  generated  sometimes  in  cheese  undergoing  a  pecu- 
liar kind  of  fermentation.  Probably  the  poison  generated  in 
this  modified  decay  of  cheese  is  identical  with  die  so-called 
sausage-poison  which  is  sometimes  found  in  German  sausages, 
especially  those  made  chiefly  from  coagulated  blood.  A  similar 
poison  appears  to  be  generated  sometimes  in  pickled  salmon, 
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smoked  sprats,  pork,  tainted  veal,  bacon,  and  hams.  Bacon  and 
hams,  when  not  perfectly  cured,  and  fat  meat  kept  in  a  damp, 
badly  ventilated  cellar,  are  very  apt  to  become  more  or  less  in- 
jurious to  health ;  and  even  butter,  after  it  has  turned  rancid, 
and  similar  organic  acids  are  liberated  in  it  which  exist  in  this 
cheese  in  a  free  state,  acts  as  a  poison  in  most  cases.  Singularly 
enough,  some  people  are  not  affected  by  these  subtle  organic 
poisons.  The  poison  of  cheese  was  known  in  Germany  as  long 
Ago  as  1820,  and  probably  even  earlier ;  a  g^eat  deal  has  been 
written  on  the  subject,  but  we  are  yet  as  far  as  ever  from  knowing 
the  composition  of  this  virulent  poison.  This,  however,  we 
know,  that  it  is  developed  when  the  curd  of  milk  is  kept  too 
long  exposed  to  the  air  before  it  is  salted ;  or  kept  in  damp, 
badly-ventilated  places  ;  or  when  too  much  whey  is  left  In  fact, 
all  ihe  circumstances  which  tend  to  produce  an  acid  curd,  and 
to  generate  free  fatty  acids,  are  apt  to  produce  this  peculiar 
poison.  In  old  cheese,  it  is  true,  we  have  similar  fatty  acids, 
but  they  are  here  united  with  ammonia,  and  in  this  combination 
harmless.  What  is  more  strange,  poisonous  cheese  of  this 
character,  when  kept  until  it  becomes  quite  decayed,  loses  its 
poisonous  properties  and  becomes  wholesome. 

I  am  well  acquainted  practically  with  the  sausage  and  cheese 
poison,  for  in  Germany  a  great  many  cases  of  poisoning  with 
cheese  have  happened,  terminating  fatally. 

It  has  been  noticed  that  this  peculiar  organic  poison  is  par-  . 
ticularly  apt  to  be  generated  when  curd,  before  being  salted,  is 
left  for  some  time  in  a  heap  until  it  begins  to  ferment  The 
cheese  made  of  such  curd  ripens  more  readily  than  when  made 
in  the  ordinary  way ;  but  at  a  certain  stage  of  its  decay  it  is  a 
poison  which  acts  far  more  energetically  than  sulphate  of  zinc 
or  even  sulphate  of  copper. 

It  is  to  be  regretted  that  we  have  no  ready  means  of  detecting 
this  insidious  poison.  One  indication,  however,  that  there  is 
something  wrong,  is  to  be  found  in  the  strong  acid  reaction 
which  poisonous  cheese  always  exhibits  when  tested  with  litmus 
paper.  A  slight  acid  reaction  marks  all  fresh  cheese  ;  but  whilst 
the  outside  of  good  old  cheese  is  ammoniacal,  I  find  that  the 
outside  of  cheese  in  which  this  peculiar  poison  occurs  is  acid." 

Cases  of  poisoning  by  cheese  in  which  no  mineral  poison 
can  be  detected  occur  much  more  frequently  than  is  generally 
supposed. 

In  the  same  paper  in  which  the  Northwick  trial  is  reported, 
singularly  enough,  the  following  paragraph  is  copied  from  the 
*  Globe  '— 

*'A  FamUy  Poiaoned  through  eating  Cheese. — On  Saturday  morning,  informa- 
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lion  was  received  by  one  of  the  Middlesex  coroners  of  the  death  of  a  mother 
and  child,  from  a  family  of  four,  wh6,  it  is  alleged,  have  died  through  eating 
cheese  containing  some  poisonous  agent.  The  information  given  is  that  the 
name  of  the  family  is  Sutton,  of  12,  Falconer's  Alley,  Cow  Cross ;  and  that 
on  Thursday  last  the  mother  sent  for  a  quarter  of  a  pound  of  cheese  hetween 
herself  and  three  children,  and  shortly  after  they  had  partaken  of  their  me&l 
the  whole  of  them  were  seized  with  violent  vomiting  and  internal  excruciating 
pain,  which  continued  until  they  were  in  a  complete  state  of  exhaustion.  On 
the  arrival  home  of  the  husband,  finding  his  family  in  such  a  deplorable  condi- 
tion, he  called  in  medical  assistance,  when  an  opinion  was  given  that  they  were 
suffsring  from  fever,  and  an  immediate  order  for  their  removal  to  the  Fever 
Hospital  in  the  Liverpool  Road  was  given.  Charles  Suttoai,  sax  yean  old,  died 
that  same  night,  and  the  mother  on  Friday  afternoon.  The  deaths  of  the  two 
other  children  were  also  expected.  The  medical  gentleman  at  the  hospital  who 
had  the  deceased  in  charge,  is  of  opinion  that  the  deaths  have  been  occasioned 
by  poison,  and  refuses  certificates.    An  inquest  will  tiierefore  be  held." 

■ 

This  paragraph,  it  will  be  seen,  refers  to  a  case  of  poisoning 
bj  cheese  in  all  probability  similar  to  that  examined  by  me. 

Eoyal  Agricultural  College,  Cirencester,  July,  1862. 


XXII. — The  Crossbreeding  of  Cattle. — ^By  J.  Coleman. 

Having  been  engaged  for  some  ten  years  in  the  breeding  of 
cattle  of  several  descriptions  as  well  as  in  the  purchase  of  a  large 
number  for  fattening,  purposes,  I  am  induced,  Mr.  Editor,  to 
send  you  a  short  paper  upon  the  subject  of  cross*breeding,  in 
the  hope  that  you  may  think  it  worthy  a  place  in  the  Journal. 

My  views  must  be  taken  for  what  they  are  worth,  and  I  cannot 
venture  to  hope  that  old  breeders  will  agree  with  me  on  many 
points:  but  I  trust  that  these  few  remarks  may  be  of  use  to 
some  of  those  who  are  starting  in  life,  since  my  experience  has 
led  me  to  observe  both  what  will  best  pay  the  breeder  and  be 
most  sought  for  by  the  purchaser  who  intends  to  fatten.  I  may 
say,  without  discussing  the  why  and  wherefore,  that  I  have  gene- 
rally found  the  preference  given  to  anything  that  is  cross-bred. 

The  majority  of  these  crosses  sent  to  our  fairs  and  markets 
come  from  the  North,  and  are  generally  the  produce  of  a  cow 
of  a  small  breed  and  a  shorthorn  bull — their  produce  being  an 
animal  of  greater  size  and  earlier  maturity  than  the  dam,  and 
still  having  a  constitution  that  is  able  to  withstand  the  rigours 
of  the  Scottish  climate. 

The  Galloway  or  polled  breeds  of  Scotland,  as  well  as  the 
Ayrshire,  West  Highland,  and  other  homed  varieties,  are  now  so 
extensively  crossed  with  shorthorns  that  the  pure  breed  is  vei}' 
scarce,  and  good  specimens  are  very  rarely  to  be  met  with  except 
at  the  shows  of  our  Agricultural  Societies.     Our  Eastern  Counties 
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graziers  used,  some  twenty  or  thirty  years  since,  to  draw  the 
g^reater  part  of  their  winter  beasts  from  Scotland  ;  but  now  very 
few  indeed ,  find  their  way  there,  chiefly  because  onr  Northern 
brethren  find  it  mare  profitable  to  feed  them  at  home  and  send 
them  fat  to  London  and  to  other  markets. 

In  the  West  of  England — the  home  of  the  white-faces — cross- 
bred cattle  are  commonly  seen  at  most  of  the  fairs,  as  many  of 
the  small  fiurmers  who  keep  two  or  three  cows  manage  to  send 
them  to  the  pure^bred  bull  of  a  wealthier  neighbour ;  and  I  have 
been  able  to  pick  up  very  many  usefiil  steers  bred  in  this  way. 
The  cattle  met  with  in  some  parts  of  Wales  and  Shropshire 
called  the  ^'  Shrop "  are,  I  Amcy,  a  cross  between  the  native  or 
Welsh  breeds  and.  the  Hereford,  and  rare  good  fleshy  beasts  I 
have  found  them,  much  sought  after  by  die  butcher  when  fat, 
being  liked  better  than  the  pure  white-&ced  Hereford,  particu*- 
larly  when  they  happen  to  have  a  mottled  or  smoky  face ;  and 
I  may  here  observe  diat  the  same  rule  applies  to  Hereford  cattle 
as  to  cross-bred  sheep — the  more  colour  in  their  faces  the  better 
the  butcher  likes  them. 

The  Devon  breeders  have  perhaps  done  less  than  any  others 
in  crossing  their  cattle,  which  are  admirably  adapted  for  the  soil 
and  climate  of  their  district,  besides  being  much  sought  after  for 
working  purposes,  an  object  for  which  a  cross  with  the  short* 
horn  would  be  prejudicial. 

It  is  to  the  dairymen  of  Bucks,  Derbyshire,  Salop,  and  the 
West  of  England  that  we  are  indebted  for  many  of  the  cross-- 
bred animals  now  met  with,  for  they  look  out  for  the  cow  that 
gives  the  most  milk  or  butter,  or  promises  to  make  the  greatest 
quantity  of  cheese,  quite  regardless  of  her  origin ;  nor  in  many 
cases  are  they  much  more  careful  as  to  the  pedigree  of  the 
bulls,  in  consequence  of  their  selling  the  calf  when  a  few  days 
old.  But  I  find  that  there  is  now  a  g^wing  desire  among  them 
to  use  a  well-bred  bull,  whereby  they  will  much  improve  the 
produce,  to  their  own  benefit  as  well  as  that  of  the  purchaser. 
Where  the  heifer  calves  are  reared  to  keep  up  the  stock,  a 
bull  from  a  good  milking  family  will  soon  alter  the  appearance 
of  the  herd. 

The  majority  of  the  cross-bred  cattle  we  meet  with  now-a- 
days  partake  more  of  the  character  of  the  shorthorn  than  any- 
thing else,  so  that  to  this  breed  belongs  the  credit  of  having 
done  most  towards  supplying  food  for  the  million.  No  matter 
of  what  sort  or  amalgamation  of  sorts  the  cow  may  be,  a  cross 
with  a  pinre  shorthorn  bull  very  rarely  fails  to  make  an  improve- 
ment in  size,  quality,  and  fattening  properties,  if  not  always  in 
the  milking  powers  of  the  produce. 

Many  persons,  I  am  aware,  consider  that  cross-breeding  is 
now-a-days  carried  to  too  great  an  extent,  and  predict  that  the 
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time  is  not  far  distant  when  our  breeds  will  be  so  mixed  that 
it  will  be  difficult  to  distinguish  one  from  the  other.  But 
there  is  no  fear  of  this  result;  for  the  persons  .who  chiefly 
resort  to  crossing  are  those  who  hare  up  to  ^e  present  time  kept 
but  a  very  inferior  description  of  stock,  which  they  generally 
fattened  at  as  early  an  age  as  possible ;  so  that  the  only  change 
which  has  taken  place  as  far  as  they  are  concerned  is,  that,  from 
using  a  pure  bull,  they  breed  an  animal  that  attains  a  greater 
weight  at  an  earlier  age  than  formerly.  Such  breeders,  who  are 
mostly  the  occupiers  of  dairy  farms,  will  find  that  a  few  pounds 
laid  out  on  a  good  bull  will  be  an  act  of  strict  economy. 

At  Woburn  Abbey,  where  a  herd  of  from  thirty  to  forty 
pure  Herefords  is  kept,  and  still  a  large  quantity  of  milk  and 
butter  required,  I  have  found  it  quite  impossible  to  improve 
the  herd  in  milking  and  fattening  or  (lesh-producing  qualities  at 
the  same  time,  and  have  had  often  to  sacrifice  a  very  fine  cow 
because  she  gave  no  milk,  or  others  that  were  good  milkers  but 
unfit  to  breed  a  show  ox.  Finding  out,  then,  that  it  was  almost 
impossible  to  unite  the  truth  of  form  and  aptitude  to  fatten, 
according  to  our  present  standard,  with  a  profitable  dairy,  I 
thought  it  desirable  to  keep  two  herds ;  one  for  breeding 
purposes  (the  dams  only  rearing  their  own  calves)  and  the 
other  for  dairy  purposes.  Being  a  Norfolk  man,  and  knowing 
what  good  milkers  the  polled  cattle  of  that  country  are,  I 
was  led  to  try  them,  and  have  for  the  last  three  years  had 
twenty  of  these  cows,  which  I  .'put  to  the  Hereford  bull,  and 
fatten  all  the  produce.  These  half-breds  far  exceed  my  most 
sanguine  expectations,  as  they  are  much  larger  than  the  pure 
Herefords  of  their  own  age  ;  and  if  they  do  not  show  quite  so 
much  quality,  bear  a  very  close  resemblance  to  their  sire,  so 
that  I  look  forward  to  their  making  some  very  good  butcher's 
animals  indeed,  and  am  satisfied  they  will  make  quite  as  much 
money,  if  not  more,  than  a  pure  Hereford  of  the  same  age. 

At  our  annual  sale  of  fat  stock,  held  here  every  Christmas,  I 
find  if  I  have  a  crossed  ox  it  invariably  makes  2/.  or  3/.  more 
than  the  pure-bred  ones ;  and  the  reason  is  that,  the  butchers 
tell  me,  they  weigh  so  much  better,  are  more  fleshy,  and  give 
their  customers  greater  satisfaction  from  the  fact  of  the  fat  being 
better  mixed  with  the  lean.  I  have  had  cross-bred  steers  three 
years  old  making  from  30/.  to  40/.  each,  their  dams  being  small 
Ayrshire  cows  and  the  sire  a  pure  Hereford  bull. 

I  have  been  often  asked  if  I  would  go  in  any  farther  than  the 
first  cross  between  two  distinct  breeds.  I  think  it  best  not  to  do 
so,  as  I  have  always  found  the  produce  of  the  cross-bred  cow  to 
be  very  inferior  to  herself,  even  if  she  has  been  put  to  a  pure 
bull.  They  neither  fatten  so  well  nor  do  they  attain  so  great  a 
size  at  so  early  an  age  as  the  first  cross ;  and  therefore  my  plan 
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is  to  purchase  my  cows  and  feed  off  all  their  produce,  both  steers 
and  heifers.  That  no  mistake  may  arise,  all  die  half-bred  heifers 
are  *'  spayed,"  by  which  means  their  value  as  fattening  stock  is 
increased.  By  this  plan  I  now  am  enabled  to  get  more  milk 
from  twenty  cows,  selected  for  their  milking  properties  only, 
than  could  formerly  be  derived  from  double  the  number  of 
Herefords ;  so  that  a  considerable  gain  is  realised,  as  my  Here- 
ford calves,  being  allowed  to  suck  their  dams  for  three  or  four 
months,  are  ready  for  the  butcher  much  sooner  than  if  brought 
up  by  hand. 

I  have  of  late  years  noticed  that  the  shorthorn  cattle  shown  at 
many  of  the  Lincolnshire  fairs  are  not  so  heavy-fleshed  as  they 
used  to.  be  ;  and  a  very  old  attendant  at  these  fairs  remarked 
to  me  that  this  was  caused  by  the  breeders  going  more  for 
"  pedigree  "  than  formerly.  I  could  scarcely  at  the  time  admit 
that  this  was  the  reason ;  but  a  little  reflection  told  me  that  this 
might  have  something  to  do  with  it,  for  a  straight  back,  nice 
rumps,  and  other  catchy  points  are  now  more  thought  of  than 
they  used  to  be :  many  breeders  of  all  kinds  of  stock  looking: 
too  much  to  that  which  will  please  the  eye  rather  than  pull- 
down the  scale.  This  cause,  then,  may  have  led  to  our  missing 
the  heavy-fleshed  crossed  butcher's  animals  which  we  had  been 
accustomed  to  see,  and  finding  in  their  places  beasts  that  showedv 
every  pound  ol  beef  they  had  about  them. 

I  am  an  advocate  for  cross-breeding  where  a  farmer  is  not  in  a 
position  to  keep  high-priced  stock,  either  from  want  of  means  or 
of  proper  shelter  for  them,  since  it  is  of  no  use  for  a  farmer  to 
try  to  improve  his  stock  if  they  have  to  be  left  out  in  the  fields 
all  winter.  In  the  Midland  Counties  many  farms  afford  litde 
or  no  shelter  for  the  stock,  so  that  they  become  stunted  or  diseased. 
In  such  localities  nothing  will  tend  more  to  improve  the  breed 
of  our  domestic  animals  than  for  landowners  to  erect  suitable 
buildings  for  their  accommodation.  I  do  not  at  all  see  the  bene- 
fit of  crossing  together  the  improved  breeds,  such  as  the  Here- 
ford or  Devon  and  the  shorthorn,  as  each  race  has  its  own 
specialities  and  uses  that  would  be  entirely  destroyed  by  cross- 
ing. But  no  one  who  rides  through  the  country  can  help  ob- 
serving that  very  many  of  the  cattle  kept  cannot  be  said  to  belong 
to  any  pure  breed ;  and  to  the  owners  of  such  as  these  I  would 
**yj  yo'i  cannot  do  better  than  cross  them  with  a  bull  of  a  pure 
breed,  and  will  not  have  much  trouble  in  finding  one  that  would 
very  much  improve  your  stock  at  a  very  reasonable  price, 

Wcbum  Abbey  Farm. 
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XXIII. — Nitrification  cf  the  SoiL  Communication  from  M.  P. 
BoRTiER,  of  Britannia  Farm,  GHstelles,  near  Ostend,  Member 
of  the  Royal  Agricultaral  Society  of  England. 

The  necessity  of  the  presence  of  calcareous  substances  in  land 
has  long  been  admitted  by  agriculturists ;  hence  the  custom  of 
marling  and  liming  has  come  down  from  very  remote  antiquity. 
The  Greeks,  the  Gauls,  and  the  Britons  limed  the  land  which 
they  cultivated.  Yarro  say^  that  on  visiting  Germany  he  saw 
the  labourers  on  the  banks  of  the  Rhine  fertilising  their  land  with 
white  marl. 

The  celebrated  Bernard  Palissy,  remarkable  for  his  genius  and 
misfortunes,  highly  recommended  the  use  of  calcareous  manures. 
The  experioice  thus  acquired  by  time  has  not  been  thrown  away ; 
Puvis,  in  his  Treatise  on  Manures,  menticms  the  excellent  results 
obtained  by  the  ^agriculturists  of  the  ^'  Departement  du  Nord,"  who 
have  followed  this  custom  for  centuries. 

For  a  long  time,  however,  the  real  action  of  this  mineral  on 
the  soil  was  but  imperfectly  understood,  and  the  esqilanations 
which  science  furnished  were  at  first  but  incomplete.  The 
analyses  of  Berthier  and  Saussure,  of  Sprengel,  Way,  Payen, 
Nesbit,  Liebig,  Johnstone,  and  others,  showed  that  the  pre- 
sence of  calcareous  substances  was  essential  for  plants,  because 
these  substances  enter  largely  into  their  composition.  Thus 
10,000  lbs.  of  raw  hemp  take  from  the  soil  882  lbs.  of  this 
matter,  8000  lbs.  of  dried  clover  absorb  152  lbs.,  and  5000  lbs.  of 
wheat  consume  34  lbs.  It  was  therefore  scientifically  demon- 
strated that  vegetation  could  no  more  dispense  with  lime  than 
with  nitrogen.  This  lime  must,  therefore,  be  furnished  either  bv 
the  soil  or  by  manure,  otherwise  the  crops  are  stunted,  although 
there  be  an  abundant  supply  of  all  the  other  elements. 

Besides  the  above-mentioned  fact,  established  by  science,  there 
is  another  which  the  Abbe  Rozier,  the  great  admirer  of  Arthur 
Young,  has  well  explained,  viz.,  the  nitrification  of  the  schI  under 
the  influence  of  this  alkali :  "  Stratifying  the  dunghill  with  lime," 
says  the  Abbe,  'decomposes  the  air  contained  in  the  manure 
and  converts  it  into  nitre,  which  gives  to  the  soil  an  extraordinary 
fertility."* 

In  1749  Piertsch,  in  a  short  treatise  addressed  to  the  Academy 
of  Sciences  at  Berlin,  which  received  their  approval,  states  the 
circumstances  which  he  thinks  most  favourable  to  nitrification. 
They  may  be  summed  up  under  four  heads : — 1st  The  presence 
of  calcareous  matter ;  2nd.  Considerable  porosity  of  the  earth  to 

*  Bozier,  *  Course  of  Agriculture/  1785. 
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ofiEer  a  free  passage  to  the  air ;  3rd.  The  putrefaction  of  animal 
or  vegetable  substances ;  4tlL  Heat  and  humidity:. 

In  1779  De  la  Rocfaefoucault  and  Dolomieu  observed  that 
chalk  became  nitrified  when  in  contact  with  the  air.  ^^  I  beliere,'* 
sajrs  Dolomieu,  ^^that  the  discoveries  relative  to  the  generation 
iff  saltpetre  may  teach  us  also  the  principles  of  vegetation.  In 
order  to  bring  land  to  its  highest  state  of  perfection,  does  not  the 
iarmer,  by  repeated  ploughing,  expose  the  difEsrent  parts  of  the 
soil  snooessively  to  the  action  of  the  air  ?  Does  be  not  mix  with 
it  animal  and  vegetable  substances  in  a  state  of  decomposition, 
and  when  the  soil  is  too  heavy  and  clayey,  does  he  not  a]^jr 
calcareous  marl  to  it?  All  these  operations  are  calculated  to 
produce  nitre  with  the  greatest  success ;  and,  in  fact,  there  is  so 
land  in  a  high  state  of  cultivation  which  does  not  yield  nilie  in 
a  finely  powdered  state.  From  the  above  may  it  not  be  rationally 
supposed  that  one  of  the  principles  of  vegetation—one  of  its 
primary  causes  of  action — is  this  nitrous  salt,  the  generation  of 
whic^  forms  at  present  ihe  object  of  scientific  inquiry?  The 
analogy  between  the  means  used  for  producing  saltpetre  and  those 
used  for  bringing  land  to  its  highest  state  of  fertility,  might  be 
continued  still  further ;  but  this  simple  sketch  will  suf&oe  as  a 
groundwork  for  further  experiments  with  this  double  object." 

In  1778  Clouet  and  Lav<Msier  proved  that  the  lime  of  Touxaiae 
and  that  of  Saintonge  nitrify  very  readily. 

In  1782  Thonvenel  competed  for  and  gained  the  prize  at  the 
meeting  of  the  Academy  of  Science  in  Paris ;  snd  he  remarked 
that  a  basket  of  chalk,  placed  over  blood  in  a  state  of  putro- 
£u;tion,  produces  a  considerable  quantity  of  saltpetre. 

In  1784  Cavendish  demonstrated  that  idtrification  requires  the 
contact  of  an  alkaline  solution. 

In  our  own  time  Liebig,  Boussingault,  Barral,  and  Paul  Th»- 
Hard,  have  demonstrated  that  atmospheric  air  acting  on  a  dunghill 
nitrifies  it  by  degrees. 

M.  Boussingault  has  recently  proved  in  a  m^noir  read  before 
the  Academy  of  Science  in  Paris,  *^  that  a  part  of  the  organic 
laatler  contained  in  manures  generates  nitrates  in  the  same  manner 
as  ihey  are  produced  artificially." 

The  results  which  we  here  bring  before  the  public  are,  there- 
fore, only  the  application  of  scientific  facts  demonstrated  by 
chemists,  who,  following  the  example  of  Davy,  have  brought  the 
light  of  chemistry  to  bear  upon  agriculture. 

This  problem  of  artificial  nitrification  has  been  sncoessfnlly 
solved  by  an  experiment  made  at  our  farm — ^Britannia,  near 
Ostend.  The  manure  was  placed  on  the  top  of  the  vault  which 
contains  the  urine,  and  covered  with  a  light  roof  of  asphalt  felt, 
supported  by  uprights  made  of  fir.     The  manure  was  divided 

2  A  2 
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into  three  equal  parts :  the  first,  consisting  of  farm  manure,  was 
consolidated  in  the  usual  manner  by  the  feet  of  the  stock,  and 
regularly  moistened  with  urinfe :  the  second  was  not  trampled, 
but  regularly  moistened  with  urine,  like  the  first ;  the  third  part 
was  disposed  and  treated  exactly  like  the  second,  except  that  each 
layer  of  manure  was  covered  over  with  a  light  layer  of  slaked 
lime,  in  the  proportion  of  two  per  cent,  of  the  weight  of  the 
manure.  The  three  heaps  of  manure  remained  in  the  aforesaid 
condition  for  three  months.  The  piece  of  ground  chosen  for  the 
experiment,  that  is,  for  the  trial  of  the  relative  values  of  these 
manures,  was  clayey  and  of  uniform  quality :  it  measured  a 
hectare  (2^  acres),  and  was  divided  into  three  equal  parts ;  to 
each  part  was  assigned  the  same  quantity  of  manure  widch  was 
carted  on  to  the  ground  in  the  beginning  of  May,  at  the  rate  of 
32  tons  per  acre.  On  the  same  day  these  three  plots  were  soim 
alike  with  summer  rape. 

The  following  are  the  results  obtained  during  four  years  from 
these  three  lots : — From  the  first  lot — ^farm-manure  kept  under 
cover,  compressed  and  watered  with  urine,  but  not  mixed  with 
lime,  according  to  the  usual  farm  practice ;  and  from  the  second 
lot — farm-manure  watered  with  urine,  not  heaped  up,  produced  the 
same  result,  viz. : — 1859,  summer  rape,  satisfactory  crop ;  1860, 
Australian  wheat,  fine  crop ;  1861,  clover,  two  abundant  cuttings ; 
1862,  clover  (cut  once  for  an  experiment),  feeble  vegetation. 

The  third  lot — farm-manure  watered  widi  urine,  not  compressed, 
mixed  with  two  per  cent,  of  slaked  lime,  produced  the  following 
results: — 1859,  summer  rape,  vigorous  growth  maintained  till 
the  crop  was  ripe ;  1860,  Australian  wheat,  incomparably  superior 
to  the  two  neighbouring  lots ;  1861,  clover,  two  crops,  splendid ; 
1862,  clover  (cut  once  for  a  trial),  growth  continues  little  inferior 
to  that  of  1861. 

The  increase  of  produce  obtained  from  the  third  lot  may  be 
valued  at  from  10  to  12  per  cent  above  that  obtained  from  the 
other  lots.  This  estimate  is  the  result  of  carefully  weighing  the 
respective  crops.  We  may  then  conclude  from  this  experiment, 
that  on  clay  soils  recourse  may  be  had  to  the  easy  and  economical 
process  of  nitrification :  that  the  effect  of  this  process  is  to  give 
to  the  manure  a  more  energetic  and  durable  action  is  evidenced 
by  an  increase  in  the  produce  of  from  10  to  12  per  cent 

What  efforts  have  been  made  to  produce  artificial  nitre-beds  to 
furnish  saltpetre  for  the  manufacture  of  gunpowder !  The  time 
is  come  for  agriculturists  also  to  have  their  nitre-beds,  not  for  the 
supply  of  destructive  agents,  but  of  a  fertiliser  which  brings  in 
its  train  abundance  and  prosperity. 

Britannia  Farm,  OhisteUes,  Ostend, 

Note. — M.  Venvinkeroge,  a  successful  reclaimer  of  land  at 
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Hasselt,  mixes,  with  his  manure  five  per  cent,  of  clay,  rich  in 
alumina,  together  with  two  per  cent  of  lime,  considering  that  a 
similar  result  may  thus  be  obtained  on  a  sandy  soil  to  that  here 
recorded  on  a  clay  soil ;  the  manure  being  left  light  and  permeable 
by  the  air. 


XXIV. — Report  of  two  Experiments  in  Sheep  Feeding^  undertaken 
by  tlie  Parlington  Tenants^  Club^  near  Leeds, 

The  object  of  these  experiments  was  by  feeding  sheep  of 
different  breeds  toith  an  equal  quantity  qffood^  to  ascertain  which 
breed  was  most  profitable  and  best  adapted  to  the  soil  of  that 
locality.  Separate  Reports  are  given  of  the  summer  grazing  on 
a  grass  and  clover  layer  (the  first  stage  of  the  trial),  and  of  the 
winter  feeding  on  swede  turnips  with  cake,  after  a  month's 
intermission  of  the  competition,  when  all  the  lots  were  fed  alike 
on  turnips  and  rape  without  stint,  to  establish  perfect  equality  of 
condition  and  a  fair  start. 

The  first  experiment  was  made  in  a  16-acres  field,  divided 
into  eight  compartments  of  equal  value,  with  10  hogs  in  each 
allotment,  except  Nos.  2  and  7,  the  BanfTshires  and  the  Leicesters, 
in  which  there  were  12  each.  They  were  turned  in  on  the  23rd 
May,  3  lbs.  of  linseed  cake  per  lot  per  day  was  commenced  on 
the  17th  June,  and  increased  to  6  lbs.  on  the  1st  of  August. 
The  compartment  No.  6  consisted  of  seven  odd  sheep,  viz.,  one 
from  each  breed,  and  these  had  not  cake.  The  members  are 
quite  aware  that  this  Report  is  open  to  criticism,  and  are  also 
reminded  by  its  imperfections  that  first  trials  are  rarely  satis- 
factory. In  justice  to  the  patrons  of  the  several  breeds  of  sheep, 
it  is  only  right  to  say  that  sheep  of  every  variety  were  not  to  be 
procured  in  a  proportionate  condition ;  that  Nos.  1  and  2,  the 
cross  from  the  Teeswater  and  the  Cheviot,  came  to  fold  in  good 
grazing  condition,  having  been  wintered  upon  the  estate,  whilst 
Nos.  3  and  4,  the  Lincolns,  from  Thomas  Greetham,  Esq.,  of 
Stainfield  House,  and  the  South  Downs,  from  George  Saville 
Foljambe,  Esq.,  of  Osberton,  were  fat,  and  had  received  every 
indulgence.  No.  5,  the  Shropshire  Downs,  were  in  fair  hold- 
ing condition,  but  from  two  flocks,  Messrs.  Crane  and  another, 
the  former  taking  the  lead.  No  7,  the  Leicesters,  from  Henry 
Hill,  Esq.,  of  Sledmere  Field,  (Sir  Tatton  Sykes),  were  in 
good  market  condition,  having  been  brought  out  of  his  lot  in 
the  Leeds  fat  market ;  and  No.  8,  the  Cotswold,  from  Edmund 
Ruck,  Esq.,  were  lean.  With  respect  to  the  state  of  the  pasture 
on  the  4th  Oct.,  the  Banffshires,  No.  2,  had  so  eaten  up  their 
pasture  on  the  30th  August,  that  it  could  not  recover.     Nos.  3 

and 
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and  5,  the  Lincolnshire  and  Shropshire  Downs,  had  quite  bared 
their  ground,  proving  themselves  like  the  BanfTshires,  great 
consumers,  whilst  the  feed  assigned  to  No.  4,  the  South  Downs, 
was  so  good  that  it  might  have  carried  three  if  not  four  more 
sheep.  No,  7,  the  Leicesters,  had  eaten  close,  and  No.  8,  the 
Cotswolds,  not  quite  so  close. 

Daring  the  interregnum  from  October  4  to  November  5,  the 
following  results  were  ascertained,  which,  though  not  part  of  the 
direct  experiments,  have  an  interest  of  their  own,  and  give  com- 
pleteness  to  the  investigation. 

It  was  ascertained  by  weighing  that  in  this  interval — 


Hie  Cross  from  the  Teesivater 


gained    5      1 


The  Shropthire  Downs  gained  0 

The  Leicesters  „  1 

The  Cotawolda  „  5 

llie  South  Downs  lost  0 


The  sheep  when  purchased  were  shearlings,  and  had  gene- 
rally been  fed  upon  swede  turnips.  The  Lincolns  were  of  the 
improved  breed,  a  combination  of  Lincoln  and  Leicester  blood. 

The  following  table  gives  the  results  of  the  second  part  of  the 
experiment : — 
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All  the  sheep  received  alike  J  a  lb.  of  oilcake  per  clay  daring 
the  winter  feeding,  with  this  exception,  that  the  Lincolns  during  . 
42  days  received  an  extra  J  lb. ;  but  this  addition  is  charged 
to  their  debit  in  the  tabular  statement,  as  are  the  varying 
weights  of  turnips  consumed  by  the  several  lots.  The  whole  of 
the  sheep  were  sold  on  the  same  day  in  Leeds  Market,  and  the 
prices  obtained  fairly  represent  the  state  of  fatness  of  the  animals 
and  the  worth  of  their  flesh. 

Remarks  on  the  above  Experimcitt, 

Mr.  Fox,  the  President  of  the  Parlington  Club,  to  whom  I 
am  indebted  for  the  preceding  Report,  has  obligingly  explained 
to  me  the  basis  on  which  the  increase  of  meat  and  wool  has 
been  estimated  in  it 

The  carcase  weight  and  the  live  weight  being  ascertained  at 
the  time  of  sale,  it  was  assumed  that  tibese  bore  the  same  pro- 
portion the  one  to  the  other  as  the  increase  in  the  carcase  weight 
bore  to  the  increase  in  the  live  weight,  or  in  other  words  that  as 
great  a  proportion  of  the  live  animal  was  saleable  carcase  at  the 
beginning  as  at  the  end  of  the  experiment  This  assumption  is 
evidently  unfavourable,  and  probably  not  strictly  correct ;  conse- 
quently the  general  economical  results  were  really  better  than 
they  are  here  represented ;  but  it  is  not  easy  to  put  this  statement 
into  a  more  exact  form,  and  the  error,  if  any,  affects  all  the  lots 
nearly  in  the  same  manner. 

It  would  seem  that  the  proportion  of  meat  to  live  weight  at 
the  time  of  sale  was  as  follows : — 

Lot  1.  Teeswater 62'2perceut. 

,   2.  North  sheep      64*2  „ 

,  3.  Lincolns G5'0  „ 

,  4.  South  Downs 66*9 

,  6.  Shropshire 62-1  „ 

,   6.  Leicesters 66'I  „ 

,  7.  Cotswolds  ..      ..    ^ 62-1  „ 

It  is  not  improbable  that  in  the  previous  November  this  ratio 
did  not  range  much  above  56  per  cent  Greater  precision,  how- 
ever, on  this  point  could  not  have  been  obtained  without  slaughter- 
ing one  or  two  average  sheep  out  of  each  lot  in  November. 

Any  comparison  between  different  breeds  of  sheep,  to  be 
complete,  must  be  tested  at  different  ages,  and  include  every 
season  of  the  year;  for  the  more  sensitive  race  loses  ground 
on  the  approach  .of  autumnal  cold  ai)d  wet,  and  when  advancing 
by  rapid  strides  in  more  genial  weather,  is  in  part  only  reco- 
vering that  lost  ground.  The  increase  in  the  wool  was  thus  esti- 
mated :  when  the  sheep  were  killed,  300  days  had  elapsed  since 
they  were  shorn ;  100  of  these  had  fallen  within  the  period  of 
the  experiment ;  which  therefore  had  credit  for  one-third  of  the 
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fleece.  As  the  fanner  who  weighs  his  sheep,  practically  takes 
them  to  the  scale  as  found  in  the  field,  with  full  stomachs  and 
some  dirt  attached  to  the  fleece,  a  record  of  the  live  weight  of 
these  lots  under  such  circumstances  may  be  serviceable  as  a 
contrast  These  sheep  were  weighed  in  the  field  on  the  14th  of 
February ;  they  then  left  the  fold  and  went  to  be  washed ;  from 
the  14th  to  the  25th  they  lay  on  clean  dry  ground,  eating  turnips 
but  having  no  cake. 

The  following  table  shows  the  difference  in  weights  at  this 
inten-al : — 

Unwashed.*  Unahdhi,  ^^'      . 

not  Faated.  ^*»"^        * 


St.  11m.  St.      lbs. 

Lot  1.  Cross  from  Teeswater    ..      ..93  3       ..       85      3 

„   2.  North  sheep 91  6 

„   3.  Lincolns 101  3 

„   4.  South  Downs 78  6 

„   5.  Shropshire  Downs 94  9 

„   6.  Leicesters        ..      88  9 

7.  Cotswolds       86  2 


» 


83  12 

92  1 

71  0 

85  6 

80  9 

76  5 


The  first  of  these  tables  will  probably  be  the  most  serviceable 
to  the  farmer,  who  sells  his  sheep  in  the  wool  from  the  field. 

P.  H.  Frere. 


XXV. — On  the  Specijic  Gravity  of  Sicede  Turnips. 

By  Gilbert  Murray. 

Hating  had  my  attention  directed  by  Professor  Anderson's 
writings  to  the  question  of  the  specific  gravity  of  the  whole  roots 
of  turnips,  and  sdso  that  of  the  juice  expressed  from  those  roots, 
I  have  had  these  points  investigated  in  relation  to  several  expe- 
rimental crops  grown  with  different^  manure,  and  sown  at  different 
dates  and  different  widths. 

Dr.  Anderson,  in  the  ^  Transactions  of  the  Highland  Society,' 
1856,  says  that  the  specific  gravity  of  the  whole  turnip  cannot  be 
accepted  as  indicating  its  real  nutritive  value,  the  proportion  of 
air  in  the  cells  being  one  of  the  determining  elements  in  such 
results ;  2nd.  That  there  is  no  constant  relation  between  the 
specific  gravity  of,  and  the  nitrogenous  compounds  in,  the  bulb ; 
but  3rd.  That  such  relation  does  exist  between  the  specific 
gravity  of  the  expressed  juice  and  the  nitrogen*  compounds  and 
solid  constituents ;  consequently  we  may  rely  upon  this  as  indi- 
cative of  the  true  feeding  values  of  the  several  varieties  tested. 
Thus  the  determination  of  the  specific  gpravity  of  the  entire  bulb 
gives  its  keeping  properties,  and  the  specific   gravity  of  the 
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expressed  juice  indicates  at  once  the  real  feeding  value  of  the 
specimen  examined. 

The  whole  of  these  crops  were  ^ot  up,  cleaned,  pitted,  and 
covered  with  earth  by  the  end  of  November,  the  price  paid  for 
cleaning,  heaping,  and  covering,  being  8^.  6d.  per  acre.  I  may 
state,  in  conclusioi^  that  the  crops  are  now  being  consumed; 
that  it  is  quite  the  exception  to  find  a  single  rotten  turnip  in  the 
heaps,  and  that  both  sheep  and  cattle  fed  on  them  are  doing  well. 

The  farms  on  which  those  experiments  were  conducted  are  the 
property  of  the  Right  Hon.  Lord  Overstone,  and  occupied  respec- 
tively by  John  Beasley,  sen.,  and  John  Beasley,  jun.  They  are 
situated  at  an  altitude  of  325  feet  The  soil  is  a  light  sandy 
loam,  resting  on  the  ferruginous  sand  and  sandstone  of  the  lower 
oolite,  variously  tinted  by  the  oxide  and  silicate  of  iron.  These 
farms  have  been  for  many  years  managed  on  the  four-course 
system  ;  but  within  the  last  five  years  the  five-course  has  been 
introduced  with  advantage,  as  far  as  regards  the  growth  of  the 
turnip  crop,  which  consequently  recurs  less  frequently.  The 
wheat,  after  seeds,  is  followed  by  barley,  which  either  receives  a 
dressing  of  farmyard  or  artificial  manures.  At  seedtime,  this 
manure,  not  being  fully  exhausted  by  the  barley  crop,  becomes 
incorporated  with  the  soil,  and  is  of  immense  benefit  to  the 
succeeding  crop  of  roots. 

The  whole  of  the  land  on  which  the  experiments  were  con- 
ducted grew  barley  in  1860.  Some  part  of  it  was  autumn  culti- 
vated, but  the  lateness  of  the  harvest  and  Ae  unfavourable* 
weather  retarded  operations,  and  rendered  the  work  incomplete. 

Most  of  the  fallow  had  been  ploughed  up  to  the  depth  of  6 
inches  before  the  frost  commenced,  in  which  state  it  remained 
to  the  middle  of  April,  when  it  was  cross-ploughed,  rolled,  har- 
rowed, cleaned,  &c.,  in  the  usual  way.  On  the  15th  oi  May, 
the  soil  being  reduced  to  a  fine  state,  we  began  to  make  27-inrb 
ridges,  with  the  double-mouldboard  plough. 

On  Plot  No.  1,  20  one-horse  loads  of  good  ballock  manure 
were  laid  and  3  cwt  per  acre  of  Proctor  and  Ryland's  turnip- 
manure  was  sown  broadcast  over  the  ridges  after  the  farmyard 
manure  was  spread,  and  the  ridges  reversed  and  the  whole 
covered  in  at  once ;  the  seed  (3  lbs.  per  acre)  was  sown  the  same 
day. 

The  setting-out  was  done  by  men  using  10-inch  hoes,  fol- 
lowed by  boys  to  single  out  the  plants.  After  this  the  horse- 
hoe  (^^  Smith's  "),  drawn  by  one  horse,  and  set  so  as  to  take  two 
ridges  at  the  same  time,  was  used,  lliey  were  again  horse-hoed 
on  the  21st  of  June,  but  this  time  with  a  common  5-tined  hoe, 
with  narrow  points,  and  stirring  the  soil  to  a  much  greater 
depth.     On  the  30th  of  June  they  were  carefully  gone  over  the 
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seocxid  time  with  the  hand*-hoe,  and  all  weeds  along  the  top  of 
the  ridge  between  the  plants  cut  out,  boys  again  following, 
to  pull  out  any  double  plants  that  might  have  been  left  the 
first  time.  From  this  date  till  the  20th  of  September,  they  were 
regularly  horse-hoed  at  intervals  of  about  ten  days  with  the  ^^ 
shved  hoe,  stirring  the  soil  the  last  time  to  the  dejrth  of  8  inches. 
On  the  11th  of  November  a  portion  of  the  crop  was  taken 
up,  topped  and  cleaned,  and  the  bulbs  and  tops  weighed 
separately. 

The  weight  per  acre  was  35  tons  3  cwt.  of  bulbs,  and  2  tons 
17  cwt.  of  tops,  from  19,800  roots. 

No.  2,  the  next  piece,  was  sown  the  18th  of  May,  on  land  pre- 
pared in  exactly  the  same  way  as  No.  1,  and  received  the  same 
quantity  of  farmyard  manure,  but  no  artificial.  The  plants  on 
this  piece  came  up  partially,  the  land  not  being  sufficiently  moist^ 
consequently  they  came  up  at  difierent  times.  They  were  not 
Teadj  for  the  hoe  till  the  24th  of  June,  when  they  were  set  out ; 
the  after  cultivation  was  in  every  respect  exactly  the  same  as 
No.  1,  only  the  number  of  plants  per  acre  was  considerably  less, 
from  being  destroyed  by  insects. 

This  piece  was  tested  on  the  15th  of  November,  and  gave 
28  tons  12  cwt  of  bulbs,  and  4  tons  of  tops,  from  17,600  roots. 

No.  3  was  sown  May  24th,  on  land  fallowed  and  prepared  the' 
same  as  for  Nos.  1  and  2.  This  piece  was  grown  in  competi- 
tion for  the  20/.  cup  offered  by  Proctor  and  Ryland,  of  Birming- 
ham, for  the  best  5  acres  of  swedes  grown  with  their  manure 
only.  The  manure  was  sown  broadcast,  6  cwt  per  acre,  and 
ridged  in,  the  ridges  being  only  20  inches  wide.  They  came 
up  well,  and  were  set  out  the  first  time  the  24th  and  25th  of 
June.  The  narrowness  of  the  ridges  prevented  the  horse-hoc 
being  used  more  than  twice,  and  that  at  an  early  stage  of  their 
growth.  This  piece  was  early  attacked  by  mildew,  and  suffered 
considerably,  consequently  the  produce  was  greatly  deteriorated 
in  weight 

The  weight  on  November  15th  was  22  tons  6  cwt  of  bulbs, 
and  3  tons  2  cwt  of  tops,  from  26,400  roots. 

No.  4,  a  field  of  22  acres,  was  sown  from  the  7th  to  the  14th 
of  June  on  ridges  26  inches  wide.  The  manure  used  was  20 
(one-horse)  loads  of  well-rotten  £atrmyard  manure  and  2  cwt 
of  Proctor  and  Ryland's  turnip  manure  per  acre ;  the  artificial 
was  sown  broadcast  after  the  farmyard  manure  was  spread,  and 
the  whole  covered  in  together.  Those  sown  on  the  7tb,  8th,  and 
lOdi  were  up  well  on  the  14th,  showing  throughout  the  whole 
length^of  the  field.  We  commenced  setting*out  on  the  24th,  the 
soil  being  very  fine,  with  plenty  of  moisture ;  they  grew  remark- 
ably fast     This  crop  was  deeply  horse-hoed  at  short  intervals  till 
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the  middle  of  September,  and  maintained  a  healthy  appearance 
throughout  the  whole  of  the  season.  On  the  11th  of  November 
several  pieces  were  weighed  in  this  field,  but  so  uniform 
was  the  crop  that  they  varied  only  a  few  cwt  over  the  whole 
22  acres. 

The  average  weight  was  25  tons  12  cwt.  of  bulbs,  and  2  tons 
15  cwt  3  qrs.  of  tops  from  19,800  roots. 

•  Nos.  5  and  6  were  two  pieces  of  5  acres  each,  grown  with 
artificial  manure  alone;  the  manure  was  sown  broadcast,  and 
ridged  20  inches  wide.  The  seed  was  sown  on  the  18th  of 
June,  came  up  well,  and  was  set  out  from  the  15th  to  the  18th 
of  July.  They  were  only  once  gone  through  with  the  horse-hoe, 
and  that  when  the  plants  were  very  young.  No.  5  received  6 
cwt  of  Proctor  and  Ryland's  turnip  manure.  No.  6  had  the  same 
quantity  of  Lawcs's  superphosphate.  Both  pieces  grew  side  by 
side,  were  treated  exactly  alike  as  to  cultivation;  both  pieces 
came  up  equally  well,  and  presented  little  difference  in  appear- 
ance till  the  time  of  getting  up.  Both  pieces  were  weigheid  on 
the  15th  of  November. 

No.  5  gave  18  tons  15  cwt  3  qrs.  bulbs,  and  2  tons  15  cwt 
tops,  from  26,200  roots. 

No.  6  gave  17  tons  15  cwt  bulbs,  and  2  tons  10  cwt  tops, 
•from  26,400  roots. 

One  root  from  each  lot  was  then  tested  by  Mr.  W.  H.  Harris, 
F.C.S.,  Northampton,  who  found  the  specific  gravity  to  be  as 
under : — 

Specific  gFavity  of  bulb.    Spedflc  gnxitj  of  Juke. 

Plot  No.  1 1-003  r018 

„   2 -991  1-019 

„  3 1-101  r024 

„  4 -0994  1-016 

„  5 -9846  1-016 

„   6 -9472  1-018 

The  seed  from  which  all  the  different  lots  were  grown  was 
Perkin's  Improved  Swede,  being  a  variety  of  Skirving's;  but 
much  finer  in  the  neck  than  the  original,  of  good  quality,  and  a 
heavy  cropper. 

In  spite  of  manuring  and  cultivation,  if  inferior  seed  be  used, 
the  end  will  be  only  disappointment  As  the  cultivation  of  the 
turnip  extended,  the  raising  of  seed  has  become  less  attended  to. 
The  plant  is  by  nature  a  biennial,  requiring  one  season  to  perfect 
the  bulbs,  and  another  to  perfect  the  seed  ;  but  since  the  demand 
has  greatly  increased,  new  systems  of  raising  it  have  been 
adopted.  In  many  cases  the  land  intended  for  this  seed  bears  a 
previous  crop  of  hay,  peas,  potatoes,  or  in  early  districts,  even  of 
wheat.  Consequently  the  swedes  are  not  sown  till  the  end  of 
July,  so  that  the  roots  from  which  the  seed  is  raised  will  not  be 
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larger  than  a  lien's  egg.  May  not  some  of  the  diseases  to  which 
the  turnip  has  become  liable  be  traced  to  this  cause  ?  At  the 
same  time  there  are  many  intelligent  seed-growers  who  spare  no 
expense  to  produce  a  first-rate  article;  and  even  if  the  farmer 
be  charged  by  them  an  extra  3d.  or  4td.  per  lb.  for  his  seed,  he 
will  be  amply  repaid  in  the  end. 

The  season  of  1861  was  unusually  favourable  for  the  growth  of 
the  turnip  in  this  county,  both  as  to  temperature  and  rainfall,  as 
the  following  table  will  show,  in  which  the  mean  temperature 
of  day  and  night,  and  the  mean  rainfall  are  given  : — 

Temperature.  1961.  D«y.  KIght. 

May 55-38  41-19 

Juno 64-00  50-02 

July 65-48  52-00 

August        65-29  53-29 

September 59*96  47-30 

October        62-00  48-09 

November 43'00  32-19 

Bain&II.  Inches. 

May        1-17 

June       2*15 

July        - 3-60 

August 0-18 

September      1*80 

October           1*22 

November      2-62 

Oventone  Farm^  January  26^/t,  18G2. 


XXVI. — Statistics  of  Live  l^ock  and  Dead  Meat  for  Consumption 
in  tfie  Metropolis.    By  Robert  Herbert. 

Notwithstanding  that  the  Metropolitan  Cattle  Market  has 
been  extensively  supplied  with  beasts  during  nearly  the  whole  of 
the  past  six  months,  and  that  prices  have  fluctuated  to  some 
extent,  the  beef  trade  has  continued  in  a  healthy  state.  Our 
prices,  however,  do  not  appear  to  have  met  the  views  of  the 
breeders  of  stock  on  the  Continent,  as  we  find  that  only  6195 
beasts  were  received  from  abroad  in  the  period  here  indicated, 
against  12,422  head  in  the  corresponding  period  in  1861.  The 
fact  appears  to  be  that,  owing  to  the  enormous  drain  made  in 
the  two  previous  years,  both  live-stock  and  dead  meat  are  now 
veiy  dear  in  Holland,  and  that,  consequently,  there  is  little  or  no 
profit  on  shipments  to  this  country.  Whilst  the  foreign  importa- 
tions have  fallen  off,  home-supplies  have  increased  consider- 
ably ;  indeed,  we  are  justified  in  saying  that  fully  five-eighths  of 
the  beasts  derived  from  Norfolk  and  Scodand  since  the  1st  of 
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January  have  been  considerably  above  average  quality.  And 
these  remarks  may  be  applied  not  only  to  the  crosses,  but,  like- 
wise, to  the  pure  breeds.  The  improvement  in  the  weight  and 
condition  of  the  beasts,  whilst  it  has  considerably  checked  aa 
upward  movement  in  the  prices,  has  enabled  the  poorer  classes 
to  obtain  prime  meat  at  a  moderate  outlay.  Even  those  who 
purchase  on  Government  account  have  intimated  that,  for  sixne 
time  past,  they  have  only  bought  prime  animals,  having  found 
them  much  cheaper  than  those  of  a  second-class  character. 
That  the  consumption  in  London  has  been  enormous — especially 
since  the  opening  of  the  International  Exhibition — is  evident; 
and  had  it  not  been'  for  the  great  distress  which  unhappily  pre- 
vails in  the  manufacturing  districts,  arising  fnnn  tiie  cotton 
famine,  prices  would  have  risen  much  higher.  The  increase  in 
the  supplies  shown  in  the  great  cattle-market  has,  in  some 
measure,  arisen  from  a  portion  of  the  stock  originally  destined 
for  the  Manchester  and  Leeds  markets  having  been  forwarded  to 
London.  From  the  same  cause  Ireland  has  sent  more  beasts  to ' 
London  than  during  the  last  three  years,  and  the  receipts  from 
various  parts  of  England  show  an  excess  of  nearly  3000  beasts. 

It  is  satisfactory  to  observe  that  very  few  losses  have  been  sus- 
tained from  disease  in  any  parts  of  England.  In  some  districts 
some  of  the  stock  have  suffered  from  lameness ;  but,  with  very 
few  exceptions,  the  hoofs  have  been  preserved.  The  great 
abundance  of  grass  has,  no  doubt,  been  a  most  important  feature 
in  cattle-grazing  and  sheep-feeding ;  whilst  the  large  quantity  of 
hay  secured  last  year,  though  in  many  instances  in  inferior  con- 
dition, has  checked  a  large  outlay  for  artificial  food.  In  notmg 
particularly  the  Irish  supplies,  we  may  observe  that  about  one- 
third,  of  them  have  shown  signs  of  crossing  with  some  of  our 
best  breeds  ;  nevertheless,  their  weight  and  condition  have  fallen 
short  of  some  previous  years,  and  they  are  a  little  out  of  fiivour. 
Scotland — the  arrivals  from  which  have  amounted  to  9794  head 
— ^has  forwarded  about  4000  crosses  and  nearly  5000  pure  Scots 
— ^the  former  in  wonderfully  fine  condition,  quite  as  good  as  in 
most  former  seasons.  The  commencement  of  the  period  for  die 
receipt  of  stock  from  Lincolnshire,  Leicestershire,  and  North- 
amptonshire, has  been  marked  by  the  arrival  of  about  1500 
shorthorns,  and  it  is  stated  that  large  numbers  will  reach  vs 
in  the  course  of  the  year.  It  is  admitted,  however,  that  the 
supplies  ready  for  transmission  are  comparatively  moderate, 
many  of  the  graziers  having  kept  their  stock  in  the  fields  some- 
what longer  than  usual,  owing  to  the  great  abundance  of  keep. 
The  following  return  shows  the  quarters  from  whence  London 
derived  its  supplies  of  beasts  in  the  first  six  months  of  the  pre- 
sent and  five  previous  years : — 


for  Consumption  in  tlte  Metropolis. 


367 


«( 


District "  BuUock  Supplies. 


Northern  Districts 
Eastern  Districts 
Other  pwts  of  England 

Scotland      

Ireland        

Foreign       


iwr. 

1858. 

1859. 

1860. 

186L 

1862. 

4.000 

4,000 

4,000 

4,700 

400 

60.500 

66,890 

7,460 

6S,5i>0 

64,060 

68.420 

14,490 

14,560 

19.090 

21,420 

17,700 

20.290 

8.S60 

8,456 

10.030 

5,033 

8,712 

9,794 

2.700 

4.820 

2,217 

1,477 

256 

2,545 

9. 238 

5,649 

7.580 

9,058 

12.422 

6,195 

Amongst  die  foreign  beasts  exhibited  were  about  500  from 
Spain.  Although  large  and  of  good  symmetry,  they  have 
"died"  badly,  or,  in  other  words,  they  have  yielded  only  a 
limited  quantity  of  internal  fat  The  prices  realised  for  them 
^-aried  from  19L  to  26L  per  head,  which,  after  allowing  for 
freight,  charges,  &c.,  have  left  little  or  no  profit  for  the  shippers. 
It  may,  therefcMre,  be  doubted  whether  we  shall  draw  any  large 
quantity  of  stock  from  Spain  for  some  time,  especially  as  France 
is  still  a  large  buyer  in  that  country. 

Both  as  regards  number  and  quality  the  arrivals  of  home-fed 
sheep  have  been  considerably  on  the  increase.  The  weight  of 
most  breeds  has,  too,  been  in  excess  of  1861 ;  and  the  result  is, 
that  prices  have  given  way.  They  are,  nevertheless,  somewhat 
high — ^the  best  Downs  being  now  worth  5s,  per  ^8  lbs.,  though 
this  is  6^.  per  8  lbs.  less  than  last  year ;  but  the  fall  in  the  in- 
ferior breeds  had  been  confined  to  2d, — ^a  proof  that  the  supplies 
have  not  been  much,  if  anything,  in  excess  of  the  demand. 
Foot-rot  has  been  by  no  means  general,  but  the  damp  state  of 
the  pastures,  caused  by  the  excessive  rainfall  of  the  last  two 
months,  is  unfavourable  for  the  sheep.  The  arrivals  from  Hol- 
land, taken  as  a  whole,  have  not  equalled  those  of  1860  or  1861. 
A  few  of  them  have  realised  good  prices,  but  the  inferior  stock 
have  sold  on  lower  terms.  At  one  period  there  was  a  decided 
improvement  in  the  imports  of  sheep  from  Germany  via  Ham- 
burg. Mpst  of  them  had  been  crossed  with  our  Downs  and 
Leicesters,  and  the  whole  were  readily  disposed  of  at  from  27s. 
to  35«.  each.  But  the  cross-breeding  had  evidently  been  limited 
in  extent,  for  the  sheep  lately  received  from  Germany  have  been 
in  poor  condition,  and  the  rates  obtained  for  them  have  ranged 
from  19s,  to  25s.  each,  chiefly  for  grazing  purposes.  Our  sta- 
tistics of  sheep  and  lambs  show  an  increase  in  number  com- 
pared with  1861  of  27,022 ;  but  a  decrease  of  30,358  head 
compared  with  1860,  and  of  37,030  compared  with  1859.  We 
understand,  however,  that  greatly  increased  supplies  of  dead 
meat  have  been  received  both  from  Scotland  and  various  parts  at 
England  at  Newgate  and  Leadenhall  markets. 
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The  low  range  in  the  value  of  rough  fat,  viz.,  is.  4^.  and 
2^.  5r/.  per  8  lbs.,  consequent  upon  the  inactive  state  of  the 
tallow  trade,  has,  of  course,  had  considerable  influence  upon,  the 
prices  of  live-stock.  In  1860  rough  fat  was  worth  as  much  as 
3^.  2^tf.,  and  last  year  it  realised  2^.  id.  per  8  IbSb  The  decrease 
in  the  price  must  be  chiefly  attributed  to  the  increased  consump- 
tion of  gas,  naphtha,  &c.,  in  this  country  ;  and  our  impression  is 
— seeing  that  about  110,000  casks  of  tallow  will  be  shipped 
from  St  Petersburg  this  year,  and  that  both  beasts  and  sheep  are 
likely  to  reach  us  in  good  condition — that  there  is  very  little 
prospect  of  fat  becoming  much  dearer  than  it  now  is. 

The  clip  of  wool  has  proved  the  largest  and  best  on  record — 
not  only  in  England,  but  also  in  Ireland  and  Scotland.  This  is 
an  important  matter  for  the  flockmasters,  but  it  may  be  doubted 
whether  wool  will  rise  in  value,  because  the  demand  for  conti- 
nental use  is  inactive,  and  enormous  quantities  of  colonial  wool, 
expected  to  comprise  about  95,000  bales,  are  now  on  hand  for 
the  next  public  sales.  As  yet,  very  little  of  the  new  clip  has 
changed  hands. 

The  past  has  been  by  far  the  most  profitable  lamb-season  ever 
known.  Although  the  market  has  been  well  supplied  with 
lambs  from  various  parts  of  the  country,  the  trade  has  been 
active  and  the  price  good.  At  one  period  the  best  Down  breeds 
were  worth  as  much  as  9^.,  and  until  recently  they  have  com- 
manded 8^.  per  8  lbs.  At  present,  however,  the  inquiry  is 
heavy,  at  from  5^.  to  6s.  4rf.  per  8  lbs.  The  number  of  lambs 
exhibited  has  been  rather  more  than  an  average.  Down,  half- 
bred,  and  Dorset  lambs  have  mostly  appeared  in  good  saleable 
condition.  The  lambs  received  from  abroad — about  3600 — ^have 
been  poor  in  condition,  and  sold  at  low  rates.  The  veal-trade 
has  ruled  very  quiet,  at  prices  ranging  from  4«.  to  5«.  &d.  per 
8  lbs.  The  imports  of  calves  from  abroad  have  rather  exceeded 
7000  ;  consequently,  only  about  1200  English  have  been  shown. 
There  has  been  a  steady  demand  for  both  English  and  foreign 
pigs,  at  full  quotations.  Those  from  the  Continent  have  been 
very  deficient  m  quality,  but  those  from  Ireland  have  improved 
in  condition. 

• 

Supplies  of  each  hind  of  Meat  Exhibited  and  Sold  during  the  first  Sir 

Months  of  the  fdlomng  Years: — 


Beasts 

Cows 

Sheep  and  Lambs 

Calves 

Pigs 


1857. 


1868. 


112,309 
2,682 

536,790 

8,420 

13,240 


111, .592 

2.917 

i588,758 

8,878 

13,096 


1869. 


113,373 
2.977 

668.702 

7,272 

14,869 


1860. 


114,702 
2,904 

662,030 

9,515 

14,201 


186L 


109.812 
3.005 

604,650 

6,560 

15.952 


1862. 


116,735 
3,054 

631.672 
8,2J9 

17,407 
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Average  Prices  of  Beef  and  Mutton. 


1857. 


Inferior  . 
Middling . 
Prime 

Hctton: — 
Inferior  < 
Middling. 
Prime 


J.  </. 

3  S 

4  0 
6  0 


3  10 

5  0 

6  0 


1858. 


1859. 


8,  d, 

3  0 

3  10 

4  6 

3  3 

4  2 

5  2 


9.  (L 
3  2 


4 
5 

3 

4 


0 
0 

4 
8 


5  10 


1860. 


8, 

3 

4 
5 


d. 
6 
6 
6 


8  10 

5  2 

6  2 


186L 


8, 

3 

4 
5 

3 
5 


d, 

4 
4 
0 

8 
0 


5  10 


1862. 


8,  d. 

3  0 

4  0 
4  8 

3  6 

4  6 

5  4 


The  dead  markets  have  been  well  supplied  with  each  kind  of 
meaty  in  which  a  good  business  has  been  transacted.  Beef  has 
sold  at  from  2s.  8d,  to  As.  6d. ;  mutton,  Ss.  Qd.  to  As.  lOd, ; 
lamby  4^.  8d.  to  7s.  Ad. ;  veal,  4;.  to  5^. ;  and  pork,  8s.  lOd.  to 
bs.  Ad.  per  8  lbs.  by  the  carcase. 

As  regards  the  future  course  of  the  trade  a  few  observations 
are  necessary.  That  the  country  has  recovered  from  the  effects 
of  a  great  scarcity  of  stock  in  1860  must  be  obvious  from  a 
perusal  of  our  statistics ;  nevertheless,  and  although  the  con- 
sumption of  meat  in  the  manufacturing  districts  is  likely  to  be 
small  during  the  continuance  of  the  cotton  famine,  it  is  not 
equally  clear  that  production  is  in  advance  of  consumption.  We 
are  of  opinion,  therefore,  that  prime  stock  will  command  steady 
cuirencies  for  some  time ;  but,  on  the  other  hand,  there  appears 
to  be  room  for  a  decline  in  the  value  of  inferior  beasts  and 
sheep.  There  are,  however,  two  features  in  favour  of  firm  quota- 
tions, viz.,  •the  great  abundance  of  money  for  commercial  pur- 
poses, and  the  healthiness  of  most  branches  of  trade,  except 
those  connected  with  the  production  of  cotton  goods. 

4}  ArgyU  Square^  St*  PancraSy  London* 
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A  YSAR  so  exceptional  in  its  character  hardly  admits  of  compa- 
rison, except  in  some  cardinal  points,  willi  any  of  its  prede- 
cessors. In  order  to  make  the  meeting  in  strict  accordance  with 
the  "  World's  Fair,"  of  which  it  formed  part,  old  classes  were 
subdivided,  and  new  ones  formed ;  and  if  the  pecuniary  success 
of  this  twenty-fourth  anniversary  did  not  fulfil  expectation,  the 
entries  in  the  English  classes  prove  that  the  exhibitors  quite 
caught  the  spirit  of  a  great  occasion,  which  induced  Scotland  to 
carry  ber  national  gathering  300  miles  over  the  border,  and 
brought  cherished  favourites — the  flower  of  the  herd — from  the 
pastures  of  Normandy  and  the  slopes  of  the  Alps. 

VOL.  XXIII.  2   B 
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The  catalogue  contained  1986  entries,  of  which  183  mast  he 
credited  to  the  foreign,  and  238  to  the  Scottish  departments ;  and 
the  whole  was  contributed  by  535  exhibitors.  Unusually  few 
stalls  or  pens  were  vacant,  and  the  trying  ordeal  of  keeping  the 
animals  for  nine  or  ten  nights  under  canvas,  was  rendered  light 
by  the  remarkably  favourable  weather.  Public  judging  was 
introduced  for  the  first  time ;  and  the  keen  interest  with  which 
the  process  was  watched,  both  by  the  members  of  the  Society 
and  the  public  (of  whom  1146  paid  the  sovereign  admission), 
went  far  towards  showing  how  highly  this  new  privilege  is  valued. 

In  consequence  of  the  limited  space  at  command,  rings  for  the 
cattle  had  to  be  dispensed  with,  it  is  to  be  hoped,  however,  that 
in  future  years  the  system  will  not  be  thus  crippled  in  its  opera* 
tion ;  and  it  may  be  well  to  consider  a  suggestion  which  was 
made  ta  us,  that  the  sheep  and  pig  sheds  might  each  be 
arrajiged  so  as  to  form  the  four  sides  of  an  oblong  space,  and 
thus  prevent  that  proximity  of  the  spectators  to  the  judges, 
which  cannot  be  avoided,  even  with  a  large  body  of  assistauit- 
stewards,  when  the  animals  are  judged  between  the  rows. 

The  Short-horn  entries  numbered  250,  which  is  an  advance 
of  20  per  cent,  upon  those  at  Leeds ;  the  Herefords  rose  from  38 
to  97;  and  if  the  Devons  did  not  form  a  "juicy  red  line* of 
125,  as  at  Exeter,  a  grander  lot  of  66  has  been  rarely  brought 
together. 

In  point  of  horses,  it  had  not  been  anticipated  that  a  meeting 
in  Middlesex  could  vie  with  one  in  Yorkshire,  but  the  fresh 
inducement  which  was  given  to  the  owners  of  Suffolks  restored 
the  balance,  and  the  284  entries  (inclusive  of  23  Shetland  ponies 
and  27  Clydesdales)  were  30  above  those  of  last  year.  The 
English  sheep  entries  were  576,  as  against  359 ;  and  while  the 
Leicesters  (73)  were  only  7  in  advance,  the  Southdowns  (96) 
were  more  than  doubled,  and  the  Shropshires  (95)  were  the  same 
number  within  1.  The  large  money- vote  for  the  encouragement 
of  other  long  and  short  woolled  sheep  was  well  responded  to :  in 
the  one  instance  by  161,  or  100  more  entries ;  and  by  121,  or 
nearly  two-thirds  more,  in  the  other.  The  pig  entries  increased 
fiom  115  to  194. 

Rrofessor  Simonds  reports  that  there  were  very  few  disquali- 
fications among  the  cattle,  sheep,  and  pigs ;  one  sheep  in  the 
Hampshire  and  West  Country  Down  class  was  put  aside,  in 
consequence  of  having  a  defective  hind  limb,  £rom  atrophy  of 
the  muscles,  although  otherwise  a  very  excellent  animal ;  7  pens 
of  pigs  were  disqualified  for  exceeding  the  age  stated,  and  it  is  a 
singular  circumstance  that  3  of  them  belonged  to  the  same 
person.  No  cattle  were  disqualified,  as  the  few  defects  observ* 
able  were  not  of  sufficient  practical  importance  to  warrant  such 
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a  step ;  and  it  was  gratifyixig  to  find  that  the  evidences  of  scro* 
fttla — which  were  so  frequent  a  few  years  since  among  the  Devon 
cattle — were  not  to  be  found  in  the  Battersea  classes.  We  learn 
from  Professor  3pooner  that  although  several  certificates  had 
been  given  in  a  verj  lax  way,  he  has  to  report  a  very  material 
diminution  of  disease— especially  hereditary  disease^-among  the 
horses  at  Battersea,  as  compared  with  those  at  Canterbury  or 
Leeds.  There  were  only  3  cases  of  ophthalmia,  and  the  roaring 
was  principally  confined  to  the  cart-horses — which  were  much 
fieer  than  usual  from  ossified  cartilages.  Among  the  Suffolks 
especially  he  found  several  cases  of  synovial  disease  of  the  hocks ; 
and  the  Clydesdales  were  very  ridgy  about  the  coronets,  and 
rather  brittle  in  their  feet  (owing  to  the  use  of  too  many  nails  in 
shoeing) — defects  which  he  believes  to  become  hereditary  in  time* 
Four  of  the  thorough-bred  sires  were  disqualified,  2  for  being 
whistlers,  a  third  for  spavin,  and  a  fourth  for  curbs  on  both  hocks» 
Of  the  hunter  sires,  5  had  to  be  set  aside,  viz.,  for  ophthalmia,, 
contracted  fore-feet,  whistling,  and  flat  fore-feet,  coupled  with 
chronic  disease  of  the  frog,  and  sand-crack.  This  much  will 
suffice  to  indicate  the  general  nature  of  the  disqualifications,, 
without  going  eeriatim  through  the  classes. 

Those  who  witnessed  the  show  at  the  Palais  dt Industrie  in 
1856,  or  the  recent  International  Easter  one  at  Poissy,  can  judge 
of  the  strength  of  the  French  herds  when  it  is  adequately  put 
forth  on  their  own  soiL  We  had  not  at  Battersea  the  long  white 
and  cream-coloured  lines  of  Charolais ;  the  dark-red  Salers ;  the 
dun  and  white-faced  Comtois ;  the  lion-tawny  Aubracs ;  the  bay, 
white,  and  grey  Algerians ;  the  barley-coloured  Limousins  and 
Garronais,  with  their  great  offal,  and  collar  power — ^but  still  the 
£ew  which  crossed  the  Channel,  when  joined  to  the.  Swiss,  with 
all  their  pictuiesque  accessories  of  coUap-bells  and  herd  music, 
gave  a  right  pleasant  international  tone  to  the  gathering. 
Various  causes  operated  to  prevent  the  French  part  of  the  Show 
from  being  so  extensive  as  His  Majesty  the  Emperor  and  his 
agricultural  representative,  M.  St  Marie,  could  have  wished. 
Still  every  facility  was  given  by  the  Imperial  Gcovemraent ;  the 
cattle  were  conveyed  by  rail,  free  of  all  expense,  to  the  sea-coast, 
and  the  South-Eastern  and  South  Coast  railways  were  alike  liberal 
m  their  arrangements.  Two  of  the  Charolais  breed  were  brought 
over — a  bull  and  cow — ^level,  but  hard  to  the  touch ;  yet  fair  speci- 
mens, the  bull  more  especially,  of  a  tribe  more  renowned  for  beef 
than  milk.  There  was  also  one  greyish-brown  Garronaise,  and  a 
few  specimens  of  the  sturdy  brindled  and  white  Normands,  to 
which  Paris  looks  for  its  milk  supplies ;  1  or  2  yoke-bulls  from 
the  spurs  of  the  Pyrenees,  with  coats  like  dull-red  gold ;  and  aq^ 
excellent  class  of  Bretons,  to  which  England  contributed  largely! 

2  B  2 
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Cows  of  this  breed  were  first  shown  at  the  Chelmsford  Meeting; 
and  Mr.  Baker's  beautiful  Gold  Medal  bull  *^  Prince "  and  3 
heifers  of  the  sort  were  commended  in  a  General  Class  at  Leeds. 
The  prizes  were  generally  awarded  to  the  larger  specimens,  which 
are  not  so  much  fancied  for  their  milk  in  toy  dairies  as  the 
smaller  ones,  from  the  more  mountainous  parts  of  Britanny, 
where  the  pasture  is  scanty.  Thirty-six  inches  is  about  the 
fashionable  standard  for  cows ;  and  the  price,  which  at  first 
ranged  from  20/.  to  24/.,  now  goes  as  low  as  13/.  Black  and 
white  is  the  orthodox  colour,  but  the  red  and  whites — of  which 
there  is  scarcely  1  in  20 — are  eagerly  sought  after.  They  are  so 
docile,  and  bear  tying  up  so  well,  besides  living  on  10  lbs.  of 
fodder  a  day,  that  the  Bretonne  cow  is  not  unfrequently  reckoned 
as  part  of  the  luggage  of  families  coming  up  to  town  for  the 
season.  The  fine  horn — like  that  of  the  Aldemey,  but  thinner, 
and  tapering  away  gradually  from  the  head — ^is  looked  to  as  an 
indication  of  milking  properties ;  and  so  are  the  lines  inside  the 
thighs,  which  should  branch  out  wide,  and  run  on  at  an  equal 
distance  down  to  the  udder.  The  oval  marks  higher  up  and 
close  to  the  teil  give  a  promise  of  butter ;  and  the  buflF  tinge  and 
thick  soft  skin  of  the  udder  -are  said  to  be  an  infallible  sign  both 
of  butter  and  milk«  These  cows  have  been  known  to  hold  their 
milk  for  18  months  after  calving,  and  occasionally  give  as  much 
as  6  or  7  quarts  per  day  with  a  first  calf. 

The  Dutch  cattle,  which  claim  to  be  among  the  best  dairy 
t^ows  in  Europe,  and  the  parent  stock  from  which  our  shorthorns 
sprang,  did  not  show  in  much  force,  owing  to  the  prevalence  of 
Jthe  fehris  pecorum  aphtosa  (foot  and  mouti[i  disease),  which  had 
been  unusually  severe  in  Holland  ;  but  the  Swiss  were  a  host  in 
themselves.  Although  the  Swiss  Government,  which  took  a 
deep  interest  in  the  matter,  applied  to  have  this  stock  divided 
into  three  classes,  it  was  finally  determined  to  form  only  two— 
the  "  Swiss  Brown  "  and  "  Swiss  Coloured."  The  bulls  were  of 
all  types  and  sizes,  and  were  carefully  scanned  for  their  milk* 
marks;  and  M.  Adrien  Ecoffey's  prize  cow  was  an  especially 
grand  specimen  of  her  kind.  One  of  the  judges  writes  thus  of 
them : — 

''Being  appointed  to  these  classes  in  conjunction  with  Hep:  Karlen  and 
Herr  Geuscb,  both  eminent  Swiss  agriculturists,  I  beg  to  say,  that  according 
to  the  opinion  of  these  gentlemen,  in  which  I  entirely  concur,  the  show  of 
stock  in  this  class  did  great  credit  to  Switzerland,  both  in  point  of  numbers 
and  excellence.  The  entries,  both  of  bulls  and  cows,  were  far  more  numerous 
than  those  of  any  other  class  of  foreign  stock,  and  the  branded  cross  on  the 
near  quarter  of  many  animals,  denoted  prizes  taken  at  home.  The  Bernese 
or  dun-coloured  breed  included  several  animals  of  great  merit,  and  the  oxen 
^re  not  to  be  excelled  as  workers,  but  they  are  not  destined  to  improve  the 
*  Roast  Beef  of  Old  England.'    The  spotted  class  varied  exceedingly  in  die 
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and  shape,  but  though  none  of  them  approached  our  standard  of  perfection, 
yet  it  is  probable  that  the  whole  class  if  brought  to  the  test  of  the  pail 
would  have  distanced  an  equal  number  of  Shorthorns,  Devons,  or  Herefords, 
taking  the  pick  of  the  show-yard.  In  short  they  aoe  first-rate  dairy  stock, 
*  and  remarkable  for  their  hardy  constitutions,  and  I  trust  that  they  found 
sufficient  favour  with  our  dairy  farmers  to  reward  their  enterprising  owners 
for  the  trouble  and  expense  they  incurred  in  sending  them  over." 

"Panard  de  Courville,"  an  active  iron-gray  of  the  pure  Per- 
cheroune  breed,  was  the  sole  representative  of  foreign  live-stock 
among  the  horses :  and  the  Augeron,  Normand,  and  Perigourdin 
pig-breeds  yielded  their  claims  for  representation  to  a  large 
Craonnais  boar,  with  the  ears  and  snout  of  a  truffle-hunter.  The 
sheep  classes,  with  the  exception  of  two  or  three  pens  of  Chinese, 
more  famed  for  their  prolific  powers  than  their  looks,  were 
made  up  of  pure  and  cross-bred  Merinos.  There  were  none  of 
the  Dishley-Merinos,  whose  early  maturity,  when  crossed  with 
the  Leicester,  made  such  a  fine  feature  at  Poissy  in  1857.  The 
French  Merinos  are  valuable  for  their  size  and  mutton,  as  well 
as  their  wool,  which  weighs  from  8  lbs.  to  18  lbs.  in  the  grease. 
Those  exhibited  were  of  good  fair  form,  "  up  to  the  eyes  and 
down  to  the  toes  in  wool,"  which  is  inferior  to  that  of  the 
Spanish  Merino,  the  ewes  of  which  race  were  small  and  defi- 
cient in  constitution.  Those  from  Saxony  were  not  equal  in 
size  to  the  French,  though  very  famous  for  the  quality  of  their 
wool — a  consideration  which  had  to  yield  to  that  of  superior 
form  when  an  umpire  was  called  in  to  decide  between  the  Eng- 
lish and  Saxon  judges.  Mr.  Sturgeon  of  Essex  and  Mr.  Dorrien 
of  Sussex  exhibited  several  pens  of  Merinos  bred  in  England, 
which  could  not  therefore  compete  for  prizes.  The  pens  belong- 
ing to  the  former  gentleman  were  highly  commended,  and  those 
of  the  latter  were  commended. 

Although,  owing  to  its  proximity  to  the  Border,  the  meeting 
at  Carlisle  had  rather  a  Scottish  character,  that  country  never 
furnished  a  really  component  part  of  the  English  Society's  Show 
until  this  year.  It  was  suggested  that  such  unions  might  be 
repeated,  especially  when  the  Royal  English  Society  holds 
Meetings  in  the  North ;  but  this  proposition  does  not  seem 
feasible,  as  the  charter  of  the  Highland  Society,  as  well  as  the 
general  feeling  on  the  point,  would  hardly  admit  of  one  meeting 
being  merged  into  another,  except  under  the  exceptional  circum- 
stances of  this  year,  when  hotb.  agriculturists  and  herdsmen 
were  anxious  to  have  a  trip  to  the  International  Exhibition. 
The  arrangements  of  Mr.  Hall  Maxwell,  the  Secretary  of  the 
Highland  Society,  for  the  servants  in  charge  of  the  Scottish 
stock,  are  especially  worthy  of  record.  These  men,  who  num- 
bered 120,  were  all  strangers  to  London,  and  it  was  necessary  to 
keep  them  under  proper  control,  and  well  in  hand.     With  this 
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view  they  were  placed  under  Mr.  Maxwell's  charge,  and  en- 
camped close  to  the  yard,  in  marquees  hired  from  Messrs, 
Edgington,  and  fitted  up  with  new  beds  and  bedding,  kindly 
issued  from  the  Tower  by  Lord  de  Grey.  A  certain  number  of 
them  were  on  duty  every  night,  and  each  day  they  were  taken  in 
detachments,  at  the  Highland  Society's  expense,  to  the  Exhibi- 
tion and  the  Crystal  Palace.  The  only  stipulation  with  their 
employers  was,  that  they  should  be  sent  up  well  dressed  in 
Scottish  materials,  and  certainly  a  more  respectable  looking  and 
better  behaved  body  of  men  were  never  brought  together. 
Of  the  cattle  classes  the  judges  speak  thus : — 

*^  Polled  Aberdeen  and  Angus,  Class  I. — ^The  first  prize  was  awarded  to 
Mr.  LyelFs  'Prospero/  a  bull  of  very  fine  quality,  but  small  in  size;  and 
tho  second  to  Earl  Southesk's  '  Dmid/  perhaps  in  some  respects  better,  but 
his  age  (8  years)  was  against  him  for  breeding  purposes;  as  a  class  they 
made  a  fair  show.  The  first  in  Class  II.,  Mr.  Pierson's  'Young  Alford,* 
and  the  first  and  second  in  Class  III.,  Mr.  McCombie's  'Rifleman,'  and 
Mr.  Lyell's  *  Commodore  Trunnion,'  were  good,  but  neither  class  was  above 
an  average.  The  obws  were  very  good,  I  have  not  seen  better ;  Mr.  McCombie 
here  took  first  prizes  with  his  'Pride  of  Aberdeen'  and  'Charlotte.' 
Mr.  McCombie  was  again  first  and  second  with  his  two  year-old  heifers, 
and  Earl  Southesk  third,  all  with  good  animals  in  an  average  class.  His 
Lordship  w^as  first  with  'Bosetta'  in  Class  VL,  which  was  certainly  not 
above  an  average.  Polled  OaUoways,  Class  I.,  Mr.  Beattie^s  '  Mosstrooper 
the  drd,'  a  bull,  first-rate  of  his  kind,  gained  the  first  prise  f^nst  three 

f>od  animals.  There  was  no  entry  in  Class  U.,  and  only  two  in  Class  IIL 
have  seen  better  animals  than  Mr.  Beattie's  'Bridesmaid'  by  'Mosstrooper 
3rd,'  and  the  Duke  of  Buccleuch's  'McGill,'  the  first  and  second  in  the 
Cow  Class ;  tihe  first  and  second  heifers  in  Classes  V.  and  VI.  were  pretty  iair. 
The  Highland  cattle  were  not  numerous ;  but,  with  some  exceptions,  of  con- 
siderable merit ;  as  a  class  the  Ased  Bulls  wers  particularly  good,  and  the 
first  prize  one,  Mr.  John  Malcolm  s  '  Duntroon,'  seldom  equalled.  The  two 
bulls  exhibited  in  the  other  classes  were  only  of  ordinary  quality.  I  ex- 
pected to  have  found  the  Cow  Class  better,  but  I  have  seldom  seen  finer 
animals  than  the  thrce-yea^-old  heifers,  and  I  consider  the  Marquis  of 
Breadalbane's  *•  Prosaig '  the  best  female  in  these  classes,  in  which  Mr.  John 
Malcolm  gained  two,  and  the  Marquis  of  Breadalbane  three  of  the  fiist 
prizes. 

"  The  Ayrshire  Stock  were  feirly  represented  in  all' the  classes,  except, 
perhaps.  Class  III.,  and  more  were  exhibited  than  I  expected,  llie  Duke  of 
Hamilton's  first  prise  bull  '  Sir  Colin '  is  as  fine  a  bull  of  his  kind  as  can 
be  found  anywhere,  and  the  first  prize  two-year-old  bull,  Mr.  John  Stewarts 
*  Carnal.'  is  also  a  good  animal.  The  Duke  of  Athole's  first  prize  cow  *  Colly 
Hill,'  although  advancing  in  years,  is  a  very  fine  one,  with  great  capacities 
for  the  pail.  This  cow  was,  with  her  neatly-dressed  milk-maid,  one  of  the 
special  attractions  of  the  show,  and  milking  time  was  most  keenly  looked 
for  by  the  visitors.  The  Dukes  of  Athole  and  Hamilton  and  Mr.  John  Stewart 
took  all  the  prizes  in  this  class. 

•*  Tlie  Black-faced  Sheep,  the  principal  prizes  for  which  were  awaided  to 
Messrs.  Drife,  Sandilands,  and  Pollok,  made  up  an  excellent  show,  quite  above 
the  average  of  any  I  have  seen.  Mr.  Pollok's  first  prize  pen  of  old  ewes 
were  remarkably  good,  and  in  tiie  other  classes  the  competition  was  veiy 
equal." 
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The  Cheviot  classes,  which  had  do  entries  from  Koss  and 
Sutherlandshire,  were  not  very  numerous,  but  pretty  good  as  a 
whole.  Mr.  Thomas  Brydon's  first  prize  old  ram  was  a  very 
superior  one,  and  well  deserved  his  honours,  and  so  did  Mr. 
Borthwick's  first  pen  of  ewes. 

In  the  Clydesdale  classes  the  show  of  stallions  was  not 
numerous,  as  many  of  them  had  not  finished  their  season. 
The  judges  report  that  the  Duke  of  Hamilton's  "Sir  Walter 
Scott"  and  Mr.  William  Kerr's  "Champion,"  the  first  and 
second  in  Class  I. ;  Mr.  Stirling's  "  Nancy,"  the  Duke  of 
Hamilton's  "  Princess  Maud,"  and  Mr.  Stirling's  "  Jess,"  the 
first,  second,  and  third  in  Class  IV. ;  and  Mr.  Findlay's  "  Bessie 
Bell "  and  *'  Mary  Gray,"  the  first  and  second  in  Class  V.,  were 
first-class  specimens  and  all  of  good  symmetry.  Of  *'  Sir  Walter 
Scott,"  *  Nancy,"  and  "  Princess  Maud,"  they  remark  that  they 
had  "  great  style  in  action,"  but  that  "  Jess "  had  ^  bad  action 
with  her  forelegs."  Mr.  Kerr's  mare  **  Rosie,"  which  took  the 
first  prize  in  Class  III.,  is  noticed  as  "  good  liirough  the  heart 
and  round  the  loins  for  a  mare  out  of  condition,  and  the  bone 
and  hair  on  the  legs  good."  Another  judge  thus  speaks  to  the 
merits  of  the  classes : — 

"  Aged  Clydesdales  were  superior,  particularly  the  first  priae  horse ;  the 
three  winners  of  prizes  in  Ckas  I.  were  what  1  should  term  extra  speci- 
mens of  the  Clydesdale  horse,  but  the  unsuccessful  entries  were  not  good. 
In  Class  II.  for  entire  colts,  Mr.  Mowbray's  first  prize  colt  was  good  at  tbo 
a;;e,  but  all  the  others  were  below  the  average,  and  in  many  respects  inferior. 
The  marcs  with  foals  at  their  foot  in  Class  III.  were  fair  specimens  of  the 
breed,  but  mares  in  foal,  Class  lY.,  quite  surpassed  them  as  a  whole,  and 
were,  in  my  opinion,  tlie  best  class  of  all  the  Clydesdales  at  Battersea ;  the 
firBt  and  second  fillies  in  Class  Y.  were  also  superior,  and  all  in  this  class 
lather  above  the  average.** 

To  show  the  strength  of  Class  V.  it  may  be  mentioned  that 
Mr.  Stirling  exhibited  five  mares  in  it,  of  which  the  only  one 
that  missed  a  prize  or  a  commendation  was  the  12-year  old 
"Snip,"  who,  in  Mr.  Douglas  of  Athelstaneford's  hands,  has 
won  first  prizes  at  the  Royal  Agricultural  and  Highland  Society's 
Meetings,  and  still  looks  as  sound  as  ever  on  her  legs.  Among 
these  five  there  was  a  considerable  diversity  of  colour  and  type, 
and  they  varied  in  height  from  sixteen  hands  to  sixteen  three  aiid 
a  quarter. 

Cattle. 

Turning  from  the^  Foreign  and  Scottish  to  the  English  part  of 
the  Show,  we  find  it  opened  by  an  array  of  250  shorthorns, — 
138  males  and  112  females.  Perhaps  there  were  not  so  many 
"plums"  among  them  as  at  Leeds  (where  Captain  Guntere 
"  Duchesses "  were  so  prominent),  but  the  female  cUsses 
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tained  a  greater  amount  of  average  excellence.  The  subdivision 
of  the  Aged  Bull  class  was  successful  in  every  way,  as  the 
3-year-old  bulls  formed  one  of  the  most  interesting  classes,  and 
the  two  included  53  entries  as  against  38  last  year.  In  the  Aged 
Bull  class,  the  second  and  third  at  Leeds  only  shared  the  general 
commendation,  and  a  highly-commended  one  now  took  second 
honours.  ^'  As  a  lot,  they  had  fewer  rough  points,  but  still  there 
was  not  one  tip-top  bull "  to  give  character  to  the  class.  Though 
not  what  is  technically  termed  ''  a  show  bull,"  the  Americaur 
bred  '^  Lord  Oxford,"  had  some  grand  points  about  him ;  and 
the  fiUing-in  of  the  fore-ribs  of  "  Coeur  de  Lion,"  who  girthed 
9  feet  7  inches,  was  worthy  of  the  last  Smithfield  Gold  Medal 
ox.  The  Scottish  luck  began  with  Mr.  Stirling's  "  Forth,"  in 
the  3*year-old  Bull  class ;  and  two  firsts,  a  second,  and  a  third 
constituted  their  share  of  the  Shorthorn  prizes.  It  was  also 
specially  observable  that  the  owners  of  small  or  more  recently 
established  herds  contended  very  successfully  with  some  of  the 
most  formidable  exhibitors  of  bygone  years.  Still  the  peculiar 
feature  of  this  part  of  the  Show  was  the  winning  of  llie  gold 
medal  for  the  best  male  animal  in  the  classes  by  a  bull  cali^ 
*^  whose  wonderful  maturity  and  careful  preparation  have  perhaps 
never  been  equalled." 

Of  the  Bull  classes,  one  of  the  Judg'es  reports  thus  : — 

**  In  Class  I.  there  was  certainly  nothing  very  good,  but  there  was  a  great 
improvement  in  this  respect,  that  none  of  the  class  were  unable  to  work. 
Mr.  Wood*8  *  Lord  Adolphus,'  to  which  we  awarded  the  first  prize,  although 
rather  flat  on  his  sides,  and  thin  across  his  shoulders,  was  by  far  the  heA 
in  quality,  and  in  my  opinion  best  adapted  to  produce  good  stock  either  for 
breeding  or  the  butcher.  The  second,  Mr.  Langston's  *  Lord  of  the  Harem,' 
was  a  very  useful  bull,  and  more  compact,  but  not  of  such  good  quality  as  the 
first ;  the  third,  Messrs.  Hosken's  *  Prince  Frederick,'  being  older,  was  well 
finished,  but  deficient  in  quality  and  hair.  The  class  altogether  was  useful,  and 
none  of  them  were  overfed." 

With  respect  to  this  decision,  which  was  unanimous,  another 

Judge  writes — 

"  We  were  not  to  take  into  consideration  the  present  value  of  the  animals 
to  the  butcher,  but  the  Society's  object  of  promoting  the  cheapened  production 
of  the  best  meat,  regard  being  had  to  those  animals  in  a  breeding  state  most 
calculated  for  that  object.  *  Lord  Adolphus  *  had  the  best  head  and  best  fore- 
quarters  in  the  class,  that  point  of  all  others  being  most  difficult  to  get  in  all 
male  breeding  animals,  and  his  forequarters,  which  were  the  type  of  what 
they  should  be  in  a  breeding  animal,  were  worth  a  shilling  per  stone  more 
as  a  carcase  than  those  of  any  other  bull  in  the  lot.'' 

The  first  report  proceeds  thus : — 

**  Class  II.  was  a  very  good  class  generally ;  Mr.  Stirling's  *  Forth,'  whicb 
got  the  first  prize,  was,  if  anything,  too  fat,  which  rather  put  him  out  of 
shape ;  the  second,  Mr.  Ambler^s  '  Gamester,'  was  a  particularly  nice  bull,  but 
short  of  condition;  and  the  third,  Mr.  Balfour's  *  Great  Seal,'  useful,  but 
nothing  particular  as  to  quality.    In  the  remainder  of  the  class  there  weie 
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many  nsefal  bnlls.  In  Glaos  III.  there  was  nothing  very  good*  The  first 
prize,  Mr.  Maijoribanks's  '  Whipper-in/  had  bad  hind-legs,  but  a  little  better 
ijuality,  though  not  such  good  symmetry,  as  the  second.  Colonel  Towuley's 
'Royal  Butterfly  10th;'  and  the  third,  Mr.  Ambler's  'Windsor  Augustus,' 
was  a  neat  bull,  short  of  condition.  Glass  IV.  was  by  far  the  best,  as 
Mr.  Jonas  Webb's  '  First  Fruit'  was  the  richest  specimen  I  ever  saw  at 
the  age,  both  as  regards  synjmetry  and  quality.  Mr.  Pawlett's  '  Hopewell,' 
and  Mr.  Bobinson's  'Jericho,'  which  received  the  second  and  third  prizes, 
were  good,  and  there  were  at  least  ten  more  fit  to  take  a  prize." 

In  the  female  classes,  Mr.  Richard  Booth  had  the  good  fortune 

to  win  two  first  prizes  and  the  gold  medal  with  the  only  animals 

he  brought  to  Battersea.     His  gold-medal  cow,  "  Queen  of  the 

Ocean,"  sister  to  "Queen  of  the  May,"  "Queen  Mab,"  and 

"Queen    of  the  Vale,"   is    "a   short-legged,  well-formed,    and 

useful  animal,  and  by  far  the  best  female  shorthorn  in  the  yard, 

with  shoulders  and  hocks  as  near  perfection  as  possible.     Lady 

Pigot's  *  Pride  of  Southwicke '  was  second,  easily  enough,"  this 

being  the  third  time  in  succession  that  her  ladyship  has  gained 

one  of  the  cow  prizes ;  and  Mr.  Jonas  Webb's  "  Lady  Elizabeth 

Yorke,"  "  not  a  good  one,  and  overfed,"  came  third.     In  point  of 

massiveness  and  breeding   qualities,  this  gentleman  showed  a 

remarkable  lot  of  five  in  this  class.    Their  united  ages  were  under 

24  years,  yet,  without  any  twins  to  swell  the  number,  they  had 

bred  14  calves :  one  was  within  3  and  another  within  7  weeks 

of  calving,  two  had  calved  in  April,  and  the  time  of  the  fifth 

was  up  in  September.      "  Maid  of  Athelstane,"  "  Wood  Rose," 

and  "  Claret " — all  winners  at  the  Society's  meetings — were  now 

unnoticed,  and  no  commendations  of  any  kind  were  bestowed. 

One  of  the  Judges  thus  speaks  to  the  point : — 

"  With  the  exception  of  Mr.  Booth's  cow,  I  did  not  think  there  were  any 
really  first-class  ones,  and  in  many  instances  they  were  very  objectionable  in  one 
very  important  point,  I  mean  as  regards  their  milking.  I  do  not  find  fault  with 
the  small  quantity  of  milk  they  were  likely  to  give,  but  a  great  many  othenriso 
good  animals  had  udders  of  such  ugly  shapes,  that  a  milch  cow-dealer  would 
not  have  them  at  any  price.  Now  in  my  opinion,  a  cow  with  an  udder  that 
appears  to  be  full  of  large  stones  cannot  be  the  proper  animal  to  breed  from.  It 
is  a  pity  that  the  breeding  animals  should  be  shown  so  very  fat,  and  1  ho}  e  it 
was  noticed  by  the  public  that  the  very  fat  ones  did  not  in  all  cases  obtain 
prizes,  but  only  when  in  our  opinion  they  would  have  done  so  had  they  been 
less  covered  with  flesh." 


He  add! 

**  We  may  decidedly  call  the  show  of  shorthorn  females  good,  csiKcially 
as  r^rds  the  younger  heifers ;  the  cows  were  not  so  good,  two-year-olds 
about  the  same,  and  yearling  heifers  better,  than  at  Leeds.  The  Duke  of 
Montrose's  *  May  Mom,'  the  winner  in  the  two-year-old  heifer  class,  is  a  good 
shorthorn  in  style  and  quality ;  Mr.  Lane's  *  Maid  of  Athens '  (the  second 
prize)  is  a  nice  even-grown  heifer,  and  Mr.  Douglas's  highly  commended 
*  Queen  of  Athelstane'  has  good  flesh,  deep  ribs,  and  a  beautiful  loin,  but  is 
over  fed,  and  with  bad  shoulders. 

"In  the  yearling  heifer  class,  Mr.  Athertou's  'Lady  Barrington  6th,'  a 
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nice  level  heifer,  which  looks  older,  and  would  look  very  difierent  if  ahe 
was  poor,  was  highly  commended,  and  eight  others  out  of  the  forty-four 
were  commended.  In  this  fine  class,  Colonel  Townley  with  his  *  Frederick's 
Faithful*  was  second  to  Mr.  Booth's  *  Queen  of  the  May  2nd,'  a  real  short- 
horn, but  not  so  good  as  she  might  he  in  the  foreribs  and  shoulders.  Lord 
Feversham's  *  Barefoot,'  the  winner  of  the  third  prize,  has  good  quality,  but 
not  a  nice  head,  and  looks  like  making  a  cow ;  and  the  flesh  of  Mr.  MarjoribankB' 
*  Winning  Witch '  was  too  coarse  for  a  female.  There  were  several  nice  animals 
in  the  class,  but  too  many  of  them  over-fed  and  without  nice  quality ;  and, 
moreover,  one  or  two  of  the  best  had  not  the  hair  of  a  shorthorn. 

The  winner  in  the  Calf  class,  Mr.  Middleborough's  "  Lady" 
was  '^  on  a  high  leg,  and  looks  like  making  a  cow  ;  but  is  long 
in  the  face,  and  not  very  good  in  the  shoulders."  The  second 
prize  calf,  Mr.  Douglas's  "Pride  of  Athelstane,"  "had  nice 
quality  of  flesh  as  well  as  two  good  ends,  but  was  hollow  on  the 
loins ;"  and  the  Judges  pondered  long  before  they  conld  decide 
to  prefer  Mr.  Robinson's  "  Claret  Cup  "  for  the  third  prize  to 
Lady  Pigot's  "  Castianira,"  which  was  highly'commended.  Others 
in  this  class  are  judicially  mentioned  as  *^  having  capital  coats, 
with  flesh  too  coarse  for  heifer  calves,  and  unnaturally  fed." 

Of  the  Herefords^  a  Judge  writes :  "  I  consider  that  as  a  whole 
they  showed  well,  and  the  'cows  and  yearling  heifers  were  the 
best  I  have  ever  seen  at  a  Royal  Show  ;"  and  another :  "  I  con- 
sider them  superior  to  those  at  Leeds  in  quality  as  well  as  in 
number,  especially  in  the  classes  for  2-year-old  bulls,  bull  calves, 
cows,  yearling  heifers,  and  heifer  calves."  This  important  class 
showed  in  stronger  force  than  at  any  previous  meeting  of  the 
Society,  which  gives,  we  trust,  a  good  earnest  for  the  next  year. 
The  largely-increased  area  over  which  they  now  extend  was  men- 
tioned in  the  Leeds  Report,  and  this  year  we  can  congratulate 
the  breeders  on  a  still  further  extension,  and  the  marked  success 
which  has  attended  the  efforts  of  distant  exhibitors  to  compete 
with  the  great  local  herds.  Thus  the  gold  medal  for  the  best 
bull  in  the  classes  went  into  Shropshire,  and  that  for  the  best 
female  into  Dorsetshire;  the  first  prizes  for  aged  bulls  and 
yearling  heifers  to  the  Prince  Consort's  Flemish  Farm  in  Berks ; 
that  for  2 -year-old  heifers  into  Gloucestershire ;  and  for  heifer 
calves  to  Warwickshire  ;  two  prizes  only  being  left  for  the  county 
from  which  the  breed  takes  its  name.  With  only  two  excep- 
tions, all  the  animals  presented  that  uniform  appearance  in 
colour  and  marks  which  popularly  characterises  die  pure-bred 
Hereford.  The  spots  on  the  face  and  legs  of  ^^  Maximus,''  the 
winner  in  the  Aged  Bull  class,  as  well  as  his  general  appearance, 
tell  that  he  is  closely  allied  in  blood  to  the  Tomkins's  mottle- 
faced  Hereford ;  and  ■  he  seems  from  the  herd-book  to  have  a 
dash  of  Tully  Grey,  as  well  as  red  with  white  face — an  amalr 
gamation  to  be  found,  as  in  former  years,  in  nearly  all  the  animals 
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shown,  and  particularlj  in  the  winners  of  prizes.  It  is  also 
worthy  of  remark  that  8  winners  out  of  the  24  were  either  bred 
by  or  directly  descended  from  the  herd  of  the  late  Lord  Berwick, 
who  crossed  his  ^^  Knight  Greys "  with  red  and  white-£siced 
bulls  from  the  herds  of  Messrs.  Hewer,  Longmore,  Carpenter, 
Williams,  &c.  The  gold-medal  bull,  Mr.  Hill's  "  Milton,"  and 
a  third  prize  bull  Mr.  Duckham's  "Victor"  (who  gave  11 
months  in  his  class),  were  both  by  sons  of  his  lordship's  "  Cherry 
7th"  by  "Hotspur."  Mr.  Read's  first  prize  2-year-old  heifer 
"Theora,"  and  his  second  prize  heifer  calf  "Miss  Southam,'* 
were  both  daughters  of  the  same  cow ;  "  Ada,"  "  Adela,"  and 
"  Adelina,"  winners  of  a  third  and  two  first  prizes,  were  of  his 
lordship's  Silver  tribe ;  and  Mr.  Naylor's  second-prize  "  Heiress  *' 
was  also  bred  by  his  lordship,  but  from  a  different  tribe.  The 
Cow  class,  which  was  headed  by  Mr.  Coates's  gold-medal 
winner  "  Matchless  "  was  universally  commended,  as  were  those 
for  2-year-old  bulls,  yearling  heifers,  and  heifer  calves.  Mr. 
Hill's  "Milton,"  and  "Adela,"  from  the  Prince  Consort's 
Flemish  Farm,  were  both  first  prize  winners  at  Leeds  last  year 
(although  the  latter  was  disqualified  from  a  misdescription)  ;  and 
**  Adela's  "  half-sister,  Mr.  Baldwin's  "  Adelina,"  from  "  Agnes," 
now  takes  the  first  heifer  calf  prize. 

The  Devons  "  were  the  best  I  have  ever  seen,  and  I  have  attended 
eleven  Royal  meetings ;  the  cows,  heifers,  and  yearling  heifers 
especially  were  very  superior."  Mr.  James  Davy,  of  Flitton, 
sent  5  animals,  and  won  four  firsts  and  a  second  (against  one  of 
his  own),  besides  taking  both  gold  medals  with  "  Duke  of 
Flitton  "  and  "  Temptress,"  neither  of  which  had  been  in  a  show- 
yard  before.  The  Messrs.  Quartly  were  not  exhibitors ;  but  the 
"Duke  of  Flitton"  and  Mr.  Newbery's  "Bonaparte,"  which 
was  second  to  him  in  his  class,  were  by  Mr.  James  Quartly's 
"  Napoleon ;"  and  Messrs.  Palmer's  "  Lord  Cary,"  the  ^ird  in 
the  same  class — ^Mr.  Bodley's  "  Champion,"  the  second  in  the 
2-year-old  Bull  class — and  "Crown  Prince,"  from  the  Prince 
Consort's  Norfolk  Farm,  the  first  in  the  Yearling  class — were  of 
pure  Quartly  blood.  Mr.  Farthing's  "  Viscount,"  who  took  the 
first  prize  in  the  Yearling  class  at  Leeds,  was  first  in  his  class 
again  ;  and  *'  Crown  Ptince  "  was  alike  promoted  from  the  head 
of  the  bull  calves  to  that  of  the  yearlings,  his  place  of  last  year 
being  taken  by  "  Prince  Alfred,"  of  the  Prince  Consort's  blood 
on  both  sides,  making  the  fourth  first-prize  taken  this  year  by 
animals  from  the  Prince  Consort's  Norfolk  and  Flemish  Farms. 
Of  the  11  in  the  Cow  class,  one  of  which  did  not  come,  no  less 
than  5  were  commended  and  1  highly  commended  ;  and  Mr.  G. 
Turner's  "  Piccolomini  "  earned  second  honours,  as  at  Leeds  last 
year.     The  winner  "  Temptress  "  (whose  Pink  blood  has  been  in 


380     Report  of  tlie  Stewards  of  Stock  at  the  Battersea  Show, 

the  Davy  family  for  upwards  of  a  century)  was  drawn  out  for 

the  gold  medal  with  the  same  owner's  first  prize  yearling  heifer 

"Princess  Alice,"  who  was  the  first  heifer  calf  at  Leeds;  and 

all  the  heifer  and  heifer-calf  classes  were  commended. 

One  of  the  Judges  speaks  of  Mr.  Davy's 

"  Dnke  of  Flitton  "  as  being  a  capital  type  of  the  North  Devon,  with  a  rare, 
level  back,  an  astonishing  loin,  a  good  fore-qnarter,  the  best  of  texture,  and 
with  all  his  points  in  good  keeping,  but  with  not  so  pleasant  a  head.  Mr. 
Newbery's  '  Bonaparte '  was  useful,  but  not  so  level  and  symmetrical ;  and 
Messrs.  T.  and  J.  Palmer's  '  Lord  Gary '  was  nice  and  level  and  of  good 
texture,  but  of  diminutive  size.  Mr.  Farthings  *  Viscount '  is  a  very  meaty 
animal,  of  immense  size  for  his  age,  but  of  a  very  different  style  and  touch  to 
the  pure  North  Devon,  and  far  too  much  loaded  with  fat  for  breeding  purpoees; 
'  Crown  Prince '  was  useful,  but  deficient  in  mellowness  and  depth  of  flesh. 
*  Temptress '  was  a  splendid  specimen  of  a  North  Devon,  with  a  lovely  head, 
and  gi-acefully-laid  shoulders  and  chest,  forming  one  of  the  finest  fronts  ever 
seen ;  she  was,  perhaps,  the  most  perfect  type  of  an  animal  in  the  yard.  *  Pic- 
oolomini '  was  also  a  surpassingly  good  cow ;  and  the  third  cow,  Mr.  J.  A« 
Smith's  *  Rachel,'  a  very  neatly-formed  animal  of  exceedingly  good  quality. 
Mr.  Paull's  two-year-old  first  prizjB  heifer,  *  Young  Hebe '  (bred  by  Lord  Port- 
man),  was  all  that  could  be  desired,  with  a  fine  touch  and  nice  even  frame  of 
large  size.  Two  such  yearlings  as  Mr.  Davy's  *  Princess  Alice '  and  *  Young 
Empress '  have  been  seldom  seen  in  one  man's  possession,  but  I  am  incUned  to 
think  that  the  latter  will  make  the  better  of  the  two,  as  she  is  younger,  and 
promises  to  have  more  size  and  commanding  appearance,  with  quite  as  good 
quality.  His  first-prize  heifer  calf,  •  Lady  Fortune,'  was  also  remarkably  ueat. 
Mr.  James  Merson,  a  very  steady  supporter  of  these  classes,  showed  some 
beautiful  animals,  and  took  four  prizes. 

TTie  Sussex  Cattle  were,  ^'  as  a  wholes  good,  and  I  should  say 
decidedly  improved.  There  were  two  very  useful  old  bulls  and 
two  or  three  very  good  cows ;  but  the  younger  animals  were 
hardly  equal  to  the  elder  ones.  They  had  fine,  deep  flesh,  and 
quite  maintained  the  improvement  which  they  have  shown  of 
late  years  at  Smithfield."  Experience  has  proved  them  to  be  as 
hardy  if  not  hardier  on  poor  cold  clays  than  any  other  breed. 
The  classes  were  very  fairly  filled,  and  three  out  of  the  five 
firsts  were  awarded  to  the  Messrs.  Heasman,  who  found  them- 
selves alone  with  a  cow  and  a  bull  in  these  classes  last  year. 

Only  fourteen  Lonff-fioms  were  entered  in  the  six  classes,  and 
of  these  "  the  breeding  cows  were  good  but  the  bulls  had  nothing 
to  recommend  them."  The  first  prize  in  the  cow  class  was  won 
by  Mr.  Warner's  "  Lupin,"  Lieutenant-Colonel  Inge  being  second 
with  his  "  Fill-pail,"  and  first  with  his  aged  bull  "Tom."  Mr. 
Burbery,  whose  blood  dates  back  as  far  as  the  beginning  of  the 
Wroxton  herd  in  1756,  had  the  first  and  second  prizes  for  year- 
ling heifers,  and  also  bred  Mr.  Davis's  first  prize  yearling  bull. 
Although  they  are  generally  looked  upon  as  relics  of  a  bygone 
age,  there  are  several  herds  of  this  breed  in  the  Midland  Coun- 
ties and  elsewhere,  varying  from  fifteen  cows  and  upwards. 
Their  "  fill-pail  "  talent  (which  is  well  indicated  by  the  conven- 


Report  of  tlie  Stewards  of  Stock  at  the  Battersea  SIiow.     381 

tional  milking-marks)  admits  of  no  doubt ;  and  although  the 
young  stock  are  put  on  the  poorest  pastures  and  get  sadly  spoiled 
thereby,  they  retain  the  faculty  of  fattening  at  a  great  age. 

The  "  blood-red  dairies  "  of  Norfolk  and  Suffolk  mustered  nearly 
as  strong  as  those  of  Sussex,  and  *^  presented  several  specimens  of 
great  merit,  size,  and  symmetry,  with  good  flesh  and  constitution 
and  plenty  of  lean  to  the  fat, — all  qualifications  for  making  as 
much  good  beef  at  the  least  possible  cost  from  a  given  quantity 
of  food  as  any  breed  in  the  yard.''  Another  Judge  says,  ''  They 
were  of  great  merit,  and  1  observed  in  them  great  advances  in 
the  three  very  desirable  acquirements  of  size,  symmetry,  and 
quality  ;  and  in  improving  the  two  latter  the  former  has  not,  as  is 
too  often  the  case,  been  sacrificed  but  rather  increased.  In  both 
these  classes  I  observed  improvement  in  the  young  over  the  elder 
branches  of  their  respective  families,  and  these  breeds  have  been 
under  my  inspection  before."  Careful  crossing  seems  to  have 
done  much  towards  correcting  their  great  tendency  to  be  high 
on  the  tail*  There  is  evidence  of  the  existence  of  the  breed  in 
the  Eastern  Counties  for  upwards  of  a  century  and  a  half.  It  is 
thought  that  they  derive  their  origin  from  the  Poll  Angus  or 
Galloway  (large  quantities  of  which  are  still  sent  to  graze  in 
Norfolk  and  Suffolk)  crossed  with  a  red  native  bre^d.  They  are 
not  styled  ^^  useful "  unless  they  give  their  twenty  quarts  a  day 
when  in  full  milk;  and  although  feeding  is  not  their  forte^ 
bullocks,  if  well  done  to,  will  weigh  their  70  stone  of  14  lbs.  at 
three  years  old.  From  the  favourable  impression  they  created,  it 
is  hoped  that  perhaps  in  future  they,  as  well  as  the  Sussex,  may 
have  classes  of  their  own.  Lord  Sondes  and  Sir  Edward  Kerrison 
each  won  first  prizes,  and  Mr.  Samuel  Wolton  another. 

Of  the  five  classes  assigned  to  North  Wales  four  did  not  fill, 
and  the  two  cows  which  came  *^had  but  little  to  recommend 
them."  South  Walesy  or  rather  Mr.  Clare  Sewell  Read  of  Nor- 
folk on  its  behalf^  had  a  pair  of  cows  among  the  nine  in  the 
classes,  which  *^  were,  in  length,  size,  and  flesh,  the  best  I  ever 
saw."  The  Kerry  entries  were  very  short,  and  the  judges  con- 
sidered them  *^  indifferent."  Black  is  the  orthodox  colour,  but 
some  of  the  experienced  breeders  consider  the  deep  red  to  be  the 
best  milkers.  They  fatten  well  in  a  short  time  when  they  have 
had  some  nine  months  to  recover  themselves  after  coming  from 
the  mountains  of  Kerry;  and  their  weight  when  fat  may  be 
estimated  at  from  3^  to  5^  cwt  Their  cost  when  just  taken  off 
the  mountain  varies  firom  2/.  10s.  to  5/.,  and  with  good  manage- 
ment few  herds  return  a  better  profit  from  the  pail. 

Of  the  Cattle  from  the  Channel  Islands^  Colonel  le  Couteur  thus 
writes;  "Although  they  did  not  come  in  very  great  numbers, 
some  very  beautiful  animals  were  shown.     I  was  pleased  to  see 
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that  stock  bred  in  England  conid  be  continued  pare,  thou^rh  m 
some  cases  a  cross  with  the  shorthorn  was  perceivable.  Sach 
should  not  fairly  come  into  competition  with  the  pure  breeds  of 
the  two  islands,  and  a  certificate  of  purity  should  be  demanded 
if  the  Judges  deem  it  right."  Of  the  fourteen  prizes  nine  went  to 
the  Channel  Islands,  the  Jersey  men  being  beaten  twice  for  first 
place  and  the  Guernsey  once.  About  1200  head  are  annually 
imported,  of  which  two-thirds  come  from  Jersey  and  not  twenty 
from  Aldemey,  which  is  now  so  much  built  over. 

The  Guernseys  are  the  larger  breed  of  the  two,  but  the  Jerseys 
are  generally  more  choice.  The  blue  and  g^y  are  perhaps  the 
hardiest,  but  pale  fawn  and  white  and  smoky  £iwn  and  white 
have  always  been  preferred,  as  giving  the  richer  quality  of  milk. 

HOBSES. 

Owing  in  a  great  measure  to  the  very  superior  arrangements, 
by  which  comfortable  wooden  boxes  (whose  front  partitions 
should  be  made  more  secure)  were  substituted  for  sheds  open 
on  two  sides,  the  show  of  thorough-breds  ^'  was  decidedly  sape^ 
rior  to  that  at  Leeds.^  It  was  a  somewhat  remarkable  coin- 
cidence that  horses  which  were  first  and  second  for  the  Derby 
in  their  respective  years  should  have  occupied  those  positions 
for  the  100/.  and  25/.  prizes  for  '*  improving  and  perpetuating 
the  breed  of  the  sound  and  the  stont  thorough-bred  horse 
for  general  stud  purposes.''  The  three  Judges  in  this  class 
were  unanimous  as  to  Mr.  Phillips's  "  Ellington,"  being  decidedly 
the  most  useful  animal  for  that  purpose  among  the  twelve  which 
were  brought  before  them,  and  which  were  cnrdered  out  into  the 
horse-ring  for  comparison  by  four  at  a  time.  **  With  an  especially 
good  back  and  well-formed  limbs,  this  son  of  ^  Flying  Dutch- 
man' and  ^Ellerdale'  combines  very  fine  action  and  quality. 
His  head  might  be  a  little  sweeter,  but  the  slight  tendency  to  be 
light  in  his  middle,  might  be  accounted  for  by  his  having  fretted 
and  refused  to  eat  anything  during  the  first  part  of  ^e  show 
week."  "  Marionette  "  had  "  good  hocks,  thighs,  and  depth,  but 
was  defective  in  his  fore  legs.'*  "  Sir  John  Barleycorn,"  who 
was  second  for  this  prize  at  Leeds,  ^'is  losing  his  muscle  with 
age,  and  is,  moreover,  rather  too  long  below  tte  knee ;"  and  but 
for  a  curb,  "King  Brian"  might  have  shared  his  high  com- 
mendation. Their  competitors  had  generally  "  good  action,  but 
were  too  light-boned;"  and  we  looked  in  vain  for  one  of  diose 
low,  long  sires  on  big  and  short  legs,  which  are  every  year 
becoming  more  rare.  The  same  remark  applies  to  the  thorough 
or  half-bred  hunter-sires,  which  the  judges  considered  to  be,  as  a 
lot,  "  decidedly  deficient  in  power  and  light  of  bone  for  their 
size."     The  bar-sinister,  which  is  such  a  disputed  point  among 
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breeders  of  hunters,  did  not  operate  against  "  British  Statesman  " 
(who  was  second  in  this  class  to  "  Canute  "  last  year),  and  the 
second,  ^*  Billy  Barlow,''  both  of  them  bred  in  Cumberland,  being 
by  ''Royal  Ravenhill"  and  "British  Yeoman,"  which  won  the 
same  head  prize  in  1855-56.  "  British  Statesman  "  had  only  one 
thorough-bred  cross  in  his  pedigree,  but  makes  quite  as  much 
show  with  it  as  "Billy  Barlow  "  with  two.  The  highly-com- 
mmoded  "  Horatio "  had  a  good  deal  of  hunter  fai^ion,  but 
Professor  Spooncr's  examination  made  the  choice  very  limited. 
Only  four  hunting  brood  mares  were  brought  into  the  ring,  and 
a  good-looking  chesnut  mare,  "  The  Yore,''  by  "  Bay  Middleton," 
won  her  47th  prize  as  a  dam  of  hunters  or  thorough-breds,  but 
was  subsequently  disqualified  on  account  of  wrong  entry.  She 
would  also  have  been  objected  to  on  another  ground.  Lord 
Bemers'  "  Barbara  "  (to  which  the  prize  was  eventually  awarded) 
occupied  the  same  place  in  this  class  as  she  did  at  Warwick ; 
bat  "  the  chesnut  came  right  away  from  her  and  all  the  lot." 

The  hunter  geldings  of  4  or  5  years  old  presented  a  miserable 
contrast  to  the  grand  array  which  Yorkshire  and  Durham  sent  up 
to  Leeds;  and  we  looked  in  vain  for  "Burgundy,"  "  Holmes  s 
Brown,"  «  Emerald  Isle,"  "  Adam  Bede,"  "  Neck  or  Nothing," 
and  "Overplus."  Nothing  interfered  with  the  claims  of  the 
winner — "  a  long,  low,  and  strong  chesnut,  by  "  Marsyas  " — with 
fine  action,  up  to  14  stone,  and  just  what  a  hunter  ought  to  be  for 
a  fast  50  minutes."  Mr.  Elwes's  second  prize  horse  was  much 
plainer,  but  useful,  and  with  great  power.  Only  one  prize  was 
given  in  Class  IV.  for  hunting  mares,  and  that  to  Mr.  Robinson's 
"  Lady  Bird,"  a  remarkably  neat  and  nice  mare,  but  rather  light- 
boned. 

The  Judges  of  the  carriage  horses,  roadsters,  and  ponies,  have 
reported  as  follows : — 

^  Class  I.  CoaxMng  Sires, — ^This  class  furnished  ouly  five  competitors :  one 
from  Torkshire,  and  four  from  the  home  district.  The  Yorkshire  representa- 
tive, Mr.  Holmes'  *  Young  Fottinger,'  was  a  grand  goer,  and  a  very  level, 
useful  horse,  but  had  haidly  length  and  fashion  enough  for  a  fiist-class  coaching 
stallion.  He  was,  however,  an  easy  winner  of  the  first  prize ;  the  second  went 
to  Mr.  Kitchin's  *  Speculation,'  a  good-looking  dark-brown  horse,  with  rather 
narrow  feet,  and  not  exactly  calculated  to  get  ooach-hoises.  Nothing  else  in 
the  daas  requires  notice. 

^  Class  n..  Coaching  ifares,  contained  three  fine  animals.  Mr.  Cooper's  mare, 
by '  Brutandorf,'  dam  by  *  Langar,'  a  splendid  mare,  with  action,  size,  colour,  and 
&shion,  in  short,  all  that  could  be  wished,  was  placed  first ;  Mr.  Holmes's 
'  Polly,'  also  a  fine  mare,  to(^  the  second  prize ;  and  Mr.  Piatt's  '  Wonderful 
I^'  (the  prize  Cleveland  at  Leeds),  was  a  good  third.  The  other  two  were 
nowhere,  and  No.  746  was  misplaced  in  the  catalogue. 

'*  Class  I.  Eoadster  StcUlions. — In  this  class  twelve  candidates  appeared,  the 
same  number  as  at  Leeds,  but  not  equal  to  them  in  quality,  and  not  headed 
by  a  •  Quicksilver.'  Mr.  Jdinson's  *  Merrylegs,'  the  first  here,  and  second  to 
'  Quicksilver '  at  Leeds,  is  a  nice  level-made  horse,  of  great  substance,  with 


384    Report  of  tlte  Stewards  of  Stock  at  the  Battersea  Sliow^ 

good  shoulders  and  sbort  legs,  and  more  like  getting  a  gentleman's  hack  than 
most  of  these  trotters.  Mr.  Martin's  '  Crocus/  the  taker  of  the  seoond  prize,  is 
more  of  a  professional  trotter;  he  has  grand  action  and  good  limbs,  and 
although  a  little  li^ht  in  his  back  ribs,  is  altogether  a  very  useful  hone. 
Mr.  Moss's  *  Buck  Merrylegs,'  who  has  taken  many  prizes,  and  is  a  very  uaefdl 
good  sort  of  horse,  was  highly  commended,  an  honour  he  did  not  attain  st 
Leeds.  No.  748,  Messrs.  Hargreaves  and  Craven's  '  i'oung  Pride  of  EngUnd,* 
a  good-looking  roan,  was  a  favourite  with  the  public,  but  his  hocks  stopped 
him  with  the  Judges. 

"  Class  II.  Roadster  Mares. — ^This  small  class  of  four  was  reduced  to  thrte  by 
the  disqualification  of  No.  761,  '  Kitty,'  aged  about  22,  from  years  and  in- 
firmity. Mr.  Jonathan  Peel's  nineteen  years  old  mare  '  Jessie '  was  an  animal  of 
great  power  and  fine  action,  and  just  the  sort  of  mare  to  breed  from.  Mr.  Percy's 
seconu  prize  mare,  *  Crafty,'  had  less  size  and  power,  but  was  a  very  good  goer. 
Neither  of  them  possessed  quite  as  much  of  the  roadster  character  as  Mr.  Walter 
Burch's  roan  mare,  No.  709,  which  took  the  first  prize  in  this  class  at  Canter- 
bury, and  was  this  year  shown  as  a  hunting  brood-mare,  where  she  was  out  of 
her  place. 

"The  Pony  StaUions^  above  12i  and  under  14  hands. — Looking  at  the  great 
demand  for  good  ponies,  this  is  a  class  worthy  of  encouragement.  Nine  com* 
petitors  were  brought  out,  several  of  which  were  very  useful  animals.  Mr. 
blenkiron's  'Napoleon'  was  a  strong,  active,  and  really  useful  pony,  with 
substance  enough  to  carry  a  heavy  man.  Captain  Edwardes's  'Taffy'  was 
something  of  the  same  style,  but  his  hocks  were  deficient.  Mr.  Ash  well's  white- 
legged  chesnut  was  of  a  different  stamp,  nearly  thoroughrbred,  a  little  light  in 
his  body,  but  with  capital  legs  and  feet,  and  a  wonderful  goer,  which  gave 
him  the  second  prize.  Mr.  Moffatt's  'Tom  Sayers'  (whose  sire, ' Highknd 
Laddie,'  won  this  prize  at  Chester),  was  a  good  useful  pony,  and  likely  to  get 
stock  with  strength  and  substance.  Mr.  C.  Moffat's  'Stranger'  was  veiy 
pretty  and  a  splendid  mover,  but  too  light  to  win  here ;  and  Mr.  Masseys 

*  Sunbeam,'  a  quick  active  bay,  was  commended.  Dr.  Beevoi's  '  Bobby,'  now 
22  years  old,  and  the  sire  of  very  many  good  ponies,  was,  or  rather  had  been, 
the  best  pony  in  the  class,  and  take  him  for  symmetry,  substance,  size,  quality, 
and  colour,  he  is  almost  perfection ;  but  the  poor  old  fellow  was  lame,  and  lus 
day  is  gone  by,  so  he  was  very  reluctantly  passed  over  and  highly  commended. 

"  Mare  Ponies,  Class  II. — ^Of  the  eleven  exhibited,  Mr.  Matthews's  *  Ozone,' 
a  very  neat  active  brown,  with  great  liberty  of  movement,  was  placed  first,  and 
Mr.  Branwhite's  '  Pretty  Girl,'  a  good-looking  roan,  with  more  substance  but 
less  action,  second.  Both  were  valuable  animals  and  worthy  of  their  position. 
Dr.  Beevor's  *  Indiana,'  a  4-year-old,  by  '  Bobby,'  was  'a  picture,  but  rather 
light  of  bone :  she  is  very  likely  to  be  heard  of  again.  There  were  some  other 
pretty  ponies,  but  nothing  to  call  for  especial  notice. 

"  Pony  Geldings,  Class  III.,  were  a  very  moderate  lot.    The  prize  pony, 

*  Pretty  Boy,'  came  out  of  the  same  stable  as  *  Pretty  Girl,'  but  was  not  her 
equal. 

*'  Ponies  not  exceeding  12}  hands,  Class  I.  and  11. — ^With  the  exception  of  a 
drove  of  half-starved  Shelties,  the  457.  offered  as  prizes  for  the  three  classes  of 
small  prizes  produced  only  five  competitors,  viz.,  one  stallion,  Mr.  Baker's 

*  Gem,'  a  nice  active  Exmoor  pony,  bred  by  Mr.  Robert  Smith,  and,  as  might 
be  expected,  good  of  the  sort.  Besides  the  Shelties,  there  were  two  mares  and 
a  stiff  little  roan,  which  took  the  first  prize  in  Essex  a  few  weeks  ago,  as  be 
also  did  here,  the  other  being  an  active  Welsh  3-year-old ;  but  neither  of  them 
first-rate  specimens.    The  geldings  were  only  two  in  number :  a  grey  Exmoor, 

*  Cornet,'  belonging  to  Lord  Braybrooke,  which  could  go,  and  a  gdden  (Welsh) 
dun,  which  could  not  go;  hence  the  preference  was  given  to  the  former. 
This  class  of  animal  is  too  small  to  be  generally  useful,  and  surely  the  45/. 
might  be  more  usefully  applied." 
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It  might  be  advisable,  if  the  pony  classes  were  retained,  to 
raise  the  standard  in  each  to  14}  and  13  hands.  Several  ponies 
were  sold  at  high  prices :  one  at  150  guineas,  two  at  100  guineas 
each,  two  at  60  guineas,  two  at  50  guineas,  &c.  Such  being  the 
case,  it  would  not  be  wise  to  discontinue  giving  prizes. 

Another  Judge  says  : — 

"  It  may  perhaps  be  as  well  in  this  Beport  to  take  in  order  the  classes  of 
horses  which  came  under  my  observation,  and  I  regret  to  say  that  f  with  the 
exoeotion  of  the  Suffolks)  they  did  not  come  up  to  the  high  standard  of  merit 
whicn  an  All-England  show  and  the  value  of  the  prizes  given  warranted ;  nor 
do  I  think  that  the  classes  generally  equalled  those  of  the  previous  meeting  at 
Leeds.  This  is  the  more  to  be  regretted,  as  the  accommodation  provided  for 
them  was  as  good  as  possible,  and  owners  had  not,  as  on  former  meetings,  to 
fear  the  risks  and  exposure  to  the  weather.  The  criticisms  and  judgment  of 
the  public,  and  a  twioe-a-day  exhibition  of  horses  in  the  ring,  added  much  to 
the  attraction,  and  also  I  feel  sure,  from  the  constant  crowds  in  the  horse-yard, 
to  the  pecuniary  benefit  of  the  Society.  One  regulation,  however,  remains  to 
be  altered,  since  it  forms  one  of  the  principal  reasons  which  deter  many 
owners,  especially  farmers,  from  sending  their  horses.  I  allude  to  the  annoy- 
aooe  felt  by  the  exhibitors  in  having  their  horses  submitted  to  the  searching 
Bcrutiny  of  the  veterinary  surgeon,  and  their  too  often  consequent  disparage- 
ment and  reiection.  I  contend  that  the  Judges,  if  properly  selected,  ought  to 
be  able  to  discriminate  and  determine  what  is  and  what  is  not  fit  to  pass, 
without  previous  inspection  by  a  veterinary  surgeon.  I(  however,  the  Judges 
are  at  faulty  then  let  the  Society*s  veterinary  siu'geon  be  at  hand  for  them  to 
appeal  to.  The  adoption  of  this  arrangement  would,  I  am  sure  (from  the  many 
oxnplainte  of  the  present  one  which  have  reached  me),  greatly  increase  the 
show  both  of  stallions  and  also  of  Iiorses  exhibited  for  the  ^dle  or  for  harness 
purposes.  Owners  of  stallions  and  farmers  will  not  send  their  horses  to  be 
crabbed  and  consequently  lowered  in  value  because  they  cannot  pass  a  strict 
veterinary  inspection,  whereas  when  they  are  submitted  only  to  those  appointed 
to  be  their  judges,  if  the  prize  is  withheld  from  them,  it  is  to  be  presumed  there 
is  a  su£5deutly  valid  reason,  and  the  horse  in  question  returns  home  without 
lofiiog  caste  or  being  proclaimed  a  screw.  Many  a  horse  may  be  most  suitable 
for  toe  hard  tasks  imposed  on  him  in  the  field  and  on  the  road,  and  yet  may 
have  hocks  disposed  to  curbs,  or  fore-legs  to  splente :  still  I  do  not  see  that  such 
a  horse  should  be  summarily  and  at  once  rejected. 

"  If  the  1002.  prize  did  not  succeed  in  collecting  together  the  cream  of  the 
studs  in  England,  as  one  could  wish  to  see,  still  the  two  which  gained  the  first 
and  second  prizes  were  undoubtedly  the  most  fitted  for  '  perpetuating  the  breed 
of  the  sound  and  the  stout  thorough-bred  horse.*  The  prtzes  for  the  best 
hunting  stallion  failed  in  attracting  either  as  large  or  as  high  a  class  as  might 
have  b^n  hoped  for.  The  horses  which  gained  the  first  and  second  prizes  both 
had  a  stain  in  their  pedigree,  yet  was  the  Judges'  fiat  confirmed  by  the  opinion 
of  most  of  the  spectators.  In  this  I  find  that  they  agreed  with  some  opinions 
which  I  ventured  to  express  in  my  review  of  the  horse-classes  at  the  Royal 
Agricultural  Canterbury  Show,  and  which  opinion  met  with  no  small  opposi- 
tion at  the  time  in  the  pages  of  BeU^B  Lift,  I  am  still  of  the  same  opinion  that 
a  good,  strong,  and  bony  hunter,  with  a  stain,  is  more  calculated  to  get  weight- 
carriers  and  serviceable  riding-horses  than  the  generality  of  those  thorough- 
breds which  infest  our  country  districts  and  propagate  an  unsound  and  worthless 
race.  I  have  held  over  and  over  again  that  the  thorough-bred  horse  with 
action  and  substence  is  far  preferable  in  every  point  of  view  to  any  other ;  but 
Dedling  in  that,  I  prefer  a  style  of  horse  for  getting  hunters  similar  to  those  to 
VOL.  XXIII.  2  c 
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which  the  prizes  were  lately  awarded.  What,  after  all,  are  the  chief  requisites 
for  a  hunter  ?  Power,  endnranoe,  and  action.  If  we  lose  sight  of  these  qiuJities, 
we  cannot  expect  to  breed  a  marketable  article. 

*'  The  premiums  given  for  hunting-mares  and  geldings  brought  a  good  many 
to  the  ^ow,  but,  in  my  judgment,  not  of  the  highest  class ;  still  as  many  of 
them  realised  high  prizes,  I  hope  their  owners  were  compensated  for  their 
trouble  in  exhibiting  them. 

'*  The  carriage-horses  and  roadsters  are  two  classes  which  want  all  the 
encouragement  the  Society  can  afford  them ;  for,  unlike  the  thorough-hred 
horse,  which  is  universally  patronized  in  the  highest  quarters,  these  gieatlj 
depend  upon  the  prizes  given  by  the  Hoyal  Agricultural  Society  and  oth^ 
local  meetings.  I  do  not  think  they  were  so  well  represented  as  I  have  often 
seen  in  the  north  of  England;  and  1  am  inclined  to  reconmiend  tiiat  the 
prizes  given  to  the  Pony  classes  should  be  taken  from  them  and  added  to  the 
classes  for  carriage  and  roadster  stallions  and  mares.  It  is  all  very  wdl  to 
'give  prizes  for  ponies  when  the  meetings  are  held  in  the  Welsh  or  hill  districts. 
Even  then  (as  they-  belong  more  strictly  to  the  vicinity)  they  should  be 
encouraged  by  local  prizes,  as  has  been  done  on  several  occasions.  At  a 
meeting  like  tiie  late  one,  money  was  quite  wasted  when  given  for  ponies  under 
12^  hands  high.  So  bad  was  the  class  of  pony  geldings  in  Class  III.  that  the 
Judges  for  some  time  withheld  the  prizes  altogether ;  and  in  Classes  I.,  11., 
for  ponies  under  12}  hands  high,  the  35/.  which  was  given  away  was  prettr 
nearly  the  value  of  the  lot  exhibited.  A  very  pretty  stallion,  bred  at  Emmetts 
Grange,  got  the  prize,  but  the  prize  even  here  was  more  than  the  value  of  die 
pony ;  and  in  the  class  for  mares,  the  little  things  which  were  deemed  worthy 
of  the  prizes  were  most  ordinary.  Again,  in  3ie  class  for  ponies  above  12} 
and  under  14  hands,  no  animal  was  shown  at  all  above  the  most  average 
standard  of  merit.  The  dun  pony  which  gained  the  first  prize  was  a  useful 
pony,  and  the  chesnut  which  was  second  was  a  nice  blood  hack  rather  than  a 
pony.  On  these  considerations,  I  feel  sure  that  70Z.  might  safely  be  trans- 
ferred to  the  more  useful  classes  of  hunters,  roadsters,  and  carriaee-horses.  I 
should  recommend  30/.  for  the  first  prize  for  roadsters,  and  me  same  for 
carriage-horse  stallions.  One  prize  of  20/.  might  still  be  kept  for  pony  stal- 
lions above  13  hands,  as  it  would  include  what  are  called  oobs.  The  prizes 
given  to  carriage-horses  fell  to  the  lot  of  two  horses  bearing  a  differrat  stamp. 
The  first  prize  was  gained  by  a  very  strong-legged  horse  by  *  Pottingcr.'  He 
was  of  the  stamp  so  desirable  to  preserve — long,  low,  and  wide.  The  second 
prize  horse,  perhaps,  showed  more  quality,  but  was  hardly  as  suitable  for  the 
purpose. 

"  In  the  Hackney  class,  it  was  quite  a  study  to  see  the  different  style  and 
breeding  of  the  animals  exhibited.  Two  thorough-breds  were  put  into  it, 
which  was  quite  a  mistake  on  the  part  of  the  owners. 

"  The  horse  called  *  a  roadster '  is  too  apt  to  degenerate  into  a  coarse,  heavy- 
necked,  harness  sort  of  horse ;  whereas  our  chief  aim  should  be  to  get  a  short- 
legged,  strong,  and  at  the  same  time  wiry,  animal,  with  a  perfect  forehand, 
and'  plejity  of  quality  about  the  head  and  hind-quarters,  and  not  less  than  14 
hands  high.  The  wiimer  in  this  class  answered  to  a  good  many  of  these 
requisites,  though  not  entirely.  They  were  all  too  much  of  harness-horses ; 
the  second  especially,  though  a  very  useful  horse  for  any  district.  A  roan 
horse  in  this  class,  which  did  not  gain  a  prize,  had  much  to  recommend  him. 
I  am  very  anxious  to  draw  as  much  attention  as  possible  to  this  class,  being 
convinced  that  the  time  is  come  when  we  can  scarcely  obtain  any  good 
specimens  of  the  old-fashioned  long  and  low  hackney.  1  have  now  run  over, 
though  very  briefly,  the  chief  |)oiDts  which  struck  me  in  the  late  Agricultural 
Meeting.  I  trust  that  the  Society  will  continue  to  encourage  as  much  as  pos- 
sible all  the  horse  classes,  with  the  exception  of  those  for  ponies.    They,  as  I 
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have  said  above,  are  hardly  worth  the  liberal  prizes  hitherto  given ;  and  if 
one  prize  of  201,  is  given,  and  the  remaining  70^.  added  to  other  classes,  it 
would  he  pro  honopMico,*' 

Xhe  Suffolk  Horses  liad  this  year,  for  the  first  time,  a  class  to 
themselves,  and  they  did  full  justice  to  the  step  thus  gained  by  62 
entries,  or  9  more  than  the  rest  of  the  agricultural  and  dray  horses 
put  together.  One  of  the  Judges  speaks  of  their  being,  ^^  as  a 
whole,  the  best  I  have  ever  seen."  "  The  2-year-old  colts  and 
fillies,"  says  another,  ^^were  very  good  classes,  but  might  be 
improved  by  having  a  little  more  substance  in  their  fore-legs, 
and  rather  less  tendency  to  be  heavy  in  their  tops.  The  mares 
and  foals  made  up  an  excellent  class,  containing  several  very 
stout,  clever,  and  active  mares,  and  it  is  rarely  that  I  have  met 
with  a  class  so  difficult  to  decide  upon." 

It  was  one  of  the  greatest  treats  of  the  horse-ring  to  see  the  13 
2-year-old  Suffolk  fillies  and  the  26  Suffolk  sires,  with  only  one 
white  face  amongst  them  on  their  parade.  Still,  if  a  white  blaze 
was  so  rare,  the  orthodox  chesnut  shade  does  not  seem  to  be 
smfficiently  defined,  and  there  are  at  least  three  shades  to  compete 
with  the  *' cherry  red"  of  the  county.  Mr.  Playford's  prize 
horse,  **  Colonel,"  was  of  a  rich  dark  hue,  with  a  most  elegantly 
tmmed  top,  but  with  thighs  very  light  in  proportion,  Mr.  Henry 
Giles,  junior's  "Boxer" — ^the  winner  in  the  2-year-old  sire  class 
— was  a  very  fine  specimen  of  early  maturity,  but  with  less 
quality.  The  breeders  are  getting  rapidly  rid  of  the  sour  head 
and  low  forehand,  but  a  veterinary  examination  still  finds  their 
horses  deficient  in  their  hocks  and  small  below  the  knee ;  and 
^i£  the  Suffolk  men  would  only  turn  their  attention  more  to  the 
feet  of  their  animals,  they  will  be  difficult  to  beat  for  *  agricultural 
purposes. 

The  other  Agricultural  and  Dray  Horses  "  were  not  well 
represented.  Many  of  the  stallions  had,  like  the  Clydesdales, 
not  finished  the  season ;  and  of  those  that  came  so  many  were 
unsound,  that  we  were  compelled  to  pass  them  over  for  the  prizes 
in  favour  of  inferior  horses.  Still  the  winners  in  Classes  I.  and  IL 
w^ere  very  useful  horses." 

Sheep. 

In  the  Leicester  classes^  which  contained  66  rams  and  7  pens 
of  theaves,  the  shearling  rams  "  were  inferior  to  what  we  have 
seen,"  which  was,  perhaps,  in  a  great  measure  owing  to  the 
inability  of  a  leading  flockmaster  to  send  five  or  six  of  his  best 
shearlings,  which  had  "  broken  down  in  training."  ■  Throughout 
the  Sheep  classes  the  shearlings  had  generally  die  worst  of  it  by 
the  side  of  the  old  sheep,  for  which  the  fact  that  this  year  the 
Show  was  fixed  earlier  than  usual  by  three  weeks,  at  a  season 
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when  every  week  is  of  so  much  importance,  may  help  to  account 
The  first  prize  shearling  of  Mr.  Sanday  was  a  gay,  taking 
sheep,  but  perhaps  hardly  equal  in  his  fleece  and  fl^  to  the 
third  from  the  same  flock  ;  while  Mr.  Pawlett's,  which  separated 
them,  had  a  very  fat  back,  but  not  the  same  quality  of  fleece. 
The  Aged  Ram  and  the  Theave  classes  '^  did  not  show  any  im- 
provement or  retrogression  as  compared  with  Leeds  ;*'  and  the 
former  class  was  headed  by  the  gold  medal  winner,  a  remarkably 
good  two-shear  of  Mr.  Sanday's,  which  for  ^'form,  qualify, 
mutton,  and  general  appearance  was  exactly  what  a  true  Lei- 
cester sheep  should  be,"  and  was  sold  for  140  guineas  by  auction 
in  the  following  month.  It  is  worthy  of  note  that  the  second 
prize  taker,  a  threeHshear,  earned  second  honours  for  the  third 
time  at  this  Show.  The  first  prize  theaves,  also  the  property  of 
Mr.  Sanday  (who  won  three  firsts,  two  seconds,  and  two  thirds 
in  these  classes)  were  "  remarkably  imiform  in  their  character,*' 
albeit  one  of  them  was  half-faced. 

The  Lincolns^  considering  the  anticipations  formed  of  them  as 
the  staple  breed  of  a  great  county,  and  the  renovators,  in  respect 
of  size  and  wool,  of  other  breeds  in  the  midlands,  were  weak 
alike  in  numbers  and  stamp ;  owing,  it  may  be,  to  the  disin- 
clination of  the  most  successful  letters  to  run  the  risk  of  exhi- 
biting. Hence  the  Judges  report  that  there  was  "  positively  not 
one  good  one  among  them."  Mr.  Marshall's  first  prize  ram  was, 
perhaps,  an  exception ;  and  Mr.  Greetham  sent  rather  a  nice 
pen  of  theaves,  which  had  no  opposition  to  face. 

"  The  other  Lonff- Wools"  presented,  as  was  to  be  expected, 
rather  an  anomalous  medley,  now  that  the  Lincolns,  Cotswolds, 
and  Romney  Marsh  had  classes  of  their  own,  and  there  were 
scarcely  two  lots  alike.  The  Judges  ran  on  "Leicester  and 
Lincoln "  in  the  Ram  classes,  and  passed  over  Mr.  Aylmer  s 
with  commendations,  till  they  came  to  his  pen  of  theaves,  when 
they  were  obliged  to  accept  the  type.  These  "  West  Derehams  '* 
were  a  remarkable  feature  of  this  class,  and  consist  of  successive 
crosses  of  Cotswold  on  a  Leicester  and  Lincoln  foundation. 
They  would  appear  to  have  more  lean  meat  than  the  Leicesters, 
and  to  clip  well,  and  have  been  remarkably  successful  both  as 
competitors  at  Smithfield  and  as  crosses  for  Southdowns  and 
black-faced  sheep. 

77ie  Cotswold  men  brought  up  a  very  fine  lot  of  60  shearlings, 
"  as  good  as  they  were  numerous.  Messrs.  Game's  and  Mundy's, 
the  first  and  second,  were  great  in  shape,  flesh,  and  wool,  and  the 
third  and  reserve  number  were  very  near  them."  In  Class  II., 
which  contained  23,  Mr.  Lane's  first  prize  ram  is  described 
by  two  Judges  as  "the  best  they  eyer  saw,"  and  the  others 
"  worthy  of  every  commendation ;"  but  still,  although  the  first 
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prize  ram  was  seldom  exceeded  in  size,  his  fleece  was  perhaps 
rather  of  the  ^'trimmer"  order,  and  his  colour  and  contour 
of  face  savoured  slightly  of  the  Leicester.  This  style  was 
somewhat  observable  in  nearly  all  the  winners,  and  the  second 
prize  shearling  was  also  a  little  feminine  in  the  head.  A 
grey  fiftce  had,  however,  slipped  up  second  ih  the  Aged  Ram 
classes,  but  such  honours  were  rare.  Throughout  the  83  the 
grey  face  was  principally  found  in  connection  with  the  close 
trimmer  coat ;  and  it  would  seem  that  a  combination  of  these  two 
qualities  is  more  studied  by  ram-breeders  for  the  purpose  of 
suiting  hirers  than  the  real  lustre-wool.  ''  The  first  pen  of  prize 
theaves  was  remarkably  uniform  and  good,  and  very  much  in 
advance  of  the  rest ;  and  on  the  whole  it  may  be  said  that  the 
old  sheep  were  never  larger  or  better  as  a  lot,  the  shear- 
lings an  average,  and  the  theaves  not  an  average.''  Still  the 
Judges  were  not  lavish  in  their  approval,  and  only  gave  one 
high  commendation  and  one  commendation  in  each  class.  It 
has  been  suggested  to  us  that  it  would  be  desirable  in  future  to 
have  Cots  wold  sheep  judged  by  Cots  wold  men;  but  on  this 
occasion  none  of  their  names  were  sent  in. 

The  Romney  Marsh  Sheep  breed  numbered  20,  from  four 
different  flocks,  of  which  Mr.  Frederick  Murton's  and  Mr. 
Thomas  Blake's  were  most  successful.  They  inhabit  several 
thousand  acres  of  exposed  country,  where  nothing  but  a  very 
hardy  sheep  could  live,  and  are  generally  kept  badly  during 
their  first  winter,  as  the  Marsh  breeders  are  dependent  on  the 
small  farmers  in  the  Wealds  of  Kent  and  Sussex,  from  which 
the  flocks  return  to  the  Marsh  the  first  week  in  April.  The 
lambs  are  shorn,  and  produce  from  1^  to  2  lbs.  of  wool,  which  is 
sold  at  two-thirds  the  price  of  the  regular  fleece,  which  generally 
goes  to  the  French  market  The  Kentish  graziers  are  very  parti- 
cular about  using  a  stain  of  any  other  blood.  On  the  uplands, 
and  amongst  the  arable  farmers,  a  higher-bred  sheep  is  used, 
selected  from  the  Romney  Marsh,  and  crossed  with  Improved 
Kents  or  ''  Coord's  sheep ;"  but,  although  they  mature  earlier, 
they  do  not  suit  open  marsh  feeding.  Mr.  Goord,  who  died 
about  twenty  years  ago,  always  denied  having  any  crosses  out  of 
che  county ;  and  those  crossed  with  his  blood  took  their  part 
well  in  the  Battersea  competition. 

For  the  90/.  given  for  Fure  Native  Irish  Long-^JVooU  there  was 
no  entry. 

'^  Speaking  from  what  I  remember  as  a  spectator  at  Leeds,  I 
should  say  that,  as  a  whole,  the  Downs  were  much  the  same 
this  year  as  last."  Another  Judge  thus  writes  of  them :  "  The 
Southdown  shearling  rams  were  not  so  good  as  I  have  seen  at 
many  of  the  previous  meetings ;  and  I  do  think  the  older  rams 
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were  not  quite  so  choice  as  usual.  There  were  several  good 
pens  of  shearling  ewes,  and  the  one  which  took  the  first  prize 
was  excellent." 

Although  the  Southdown  classes  visibly  lacked  the  old  Ba- 
braham  element,  which  lent  such  force  to  the  Canterbury  and 
preceding  Shows,  the  breed  was  numerously  represented^  by  51 
shearlings,  25  old  rams  (which  had  the  bc^  of  their  juniors), 
and  18  pens  of  theaves.  The  gold  medal  fell  to  Mr.  Rigden's 
old  ram,  in  preference  to  Lord  Radnor's  shearling.  Sir  Robert 
Throckmorton's  pen  of  theaves,  although  inferior  to  Lord  Wal- 
singham's  in  size,  were  neatness  itself,  and,  as  a  Leicester  breeder 
well  termed  them,  "  enamelled  beauties."  One  of  the  Judges 
says : — 

'*  The  shearlings  were  not  a  good  class,  owing  to  an  introdnction  of  fresh  blood 
amongst  the  Downs,  and  many  of  the  sheep  showed  symptoms  of  coarseness 
and  had  lost  much  of  the  beautiful  wool  and  caste  of  the  Sussex  Down. 
Beyond  the  prize  sheep  the  class  was  moderate.  The  rams  as  a  class  were 
good.  Mr.  Kigden*s  first  prize  sheep  showed  every  point  of  a  good  Sussex 
Down,  and  was,  in  fact,  one  of  the  best  sheep  I  have  seen  for  years ;  the 
second  and  third  prize  sheep  (both  Lord  Watsingham's)  were  good.  The 
theaves  were  not  at  all  good  beyond  the  prize  pens  and  those  commended.'' 

The  Shropshires.  — "  The  useful  and  rent-paying  race  of 
*  Shrops '  (which  is  much  sought  after  in  Ireland),  was  for  the 
third  time  shown  in  a  distinct  class,  and  quite  kept  up  the 
character  for  symmetry,  early  maturity,  great  weight,  lean  mutton, 
and  wool  which  it  had  gained  at  Leeds  and  Canterbury." 

''Glass  I. — ^There  were  60  shearling  rams  exhibited  in  this  class,  but 
they  varied  exceedingly  both  in  character  and  quality,  which  made  our  task  a 
difficult  one.  We  took  size  and  early  maturity  as  the  first  consideration ; 
and,  taking  these  sheep  on  the  whole,  we  do  not  think  them  up  to  the  average  of 
former  years,  and  there  was  certainly  not  a  perfect  animal  in  the  class.  Mr.  T. 
Horton's  shearling,  which  obtained  the  first  prize,  was  a  good  sheep,  with  a 
fine  dark  countenance,  standing  wide  and  well  on  short  legs ;  but  his  loin 
was  badly  formed  and  not  well  covered  with  fiesh.  The  second  prize  sheep 
(Mr.  Thomas  Mansell's)  was  a  level-grown  animal,  with  good  wool  and  fiesh ; 
but  his  neck  was  small,  and  his  head  not  masculine  enough  for  a  large  breed 
of  sheep.  The  third  prize  fell  to  a  smart-looking  sheep  of  Mr.  Heniy 
Matthew8*s,  with  good  coat  and  nice  quality  of  fiesh ;  but  he  was  not  long 
enough  in  his  quarters,  and  his  tail  was  badly  set  on. 

"  Class  II. — There  were  only  24  competitors  in  this  class,  but  their  high 
character  quite  compensated  for  the  short  number  shown.  The  three  prize 
sheep  were  wonderfully  fine  animals,  and  there  was  hardly  a  sheep  in  the 
class  (which  was  generally  recommended)  that  was  not  wordiy  of  high  com- 
mendation." 

Of  the  first  in  this  class  (Mr.  Horley's),  another  Judge 
writes :  "  He  was,  I  think,  the  best  sheep  I  ever  saw  ;'*  and 
another,  that  he  was  a  splendid  old  sheep,  but  ^^  wanting  a  little 
in  his  leg  of  mutton."  Of  the  second,  Mr.  P.  W.  Bowen's,  it 
is  added,  ''  he  had  a  head  in  shape  more  like  the  West  Country 
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Down  than  the  Shropshire,  which  militated  against  him."  Of 
the  third  (Mr.  Horton's),  that  ^'  with  all  his  other  fine  qualities, 
he  was  too  light  in  the  leg ;"  and  of  the  highly  commended  one 
(Lord  Wenlock's)  that  **  he  stands  too  near  behind."  "  Only  9 
pens  of  theaves  competed  in  Class  III. ;  but,  take  them  as  a 
'whole,  they  were  better  than  those  exhibited  at  Leeds  last  year ; 
the  competition  between  the  three  prize  pens  was  very  close,  and 
had  our  fiat  been  reversed,  I  believe  there  would  have  been  little 
fault  found." 

"  The  Hamishire  Bourn  Sheep  presented  in  their  various  classes  the  usual 
ilifference  oi  type  between  the  original  West  Country  Down  sheep,  with  its 
large  form  and  strong  constitution,  and  the  '  Improved  Hampshire  Down,' 
with  its  more  symmetrical  form,  better  flesh,  and  finer  wool.  In  each  type 
their  tendency  to  early  maturity,  which  has  given  this  breed  of  sheep  their 
high  character,  has  been  properly  preserved;  and  this  is  evidently  a  great 
point  with  the  breeders. 

"In  the  shearling  rams  great  size,  and,  in  most  instances,  excellent 
quality  of  flesh  and  wool  are  found ;  but  the  acceptance  of  a  black  face  as  a 
type  of  the  breed  has  led,  in  many  instances,  to  a  tendency  to  rustiness,  if  not 
to  hlackness,  of  the  wool  round  the  ears  and  poll ;  we  regard  this  as  a  grave 
defect,  which,  in  common  with  occasional  thickness  in  the  neck  and  scmg, 
exhibits  itself  in  some  cases  throughout  all  the  classes. 

"  The  above  remarks  are  equally  applicable  to  Class  II.,  though  there  the 
competition  was  much  less. 

'*  The  competition  in  the  shearling  ewes  was  considerable,  and  in  this  class 
especially  the  various  characters  of  the  Hampshire  Down  sheep  were  well  repre- 
sented, and  the  difficulties  of  the  Judges  proportionably  enhanced. 

"  The  theaves  which  took  the  first  prize  were  wonderfully 'good,  with  the 
exception  of  their  necks,  which  were  too  thin ;  a  tendency  to  blackness  was 
also  observable  round  some  of  their  polls.  On  the  whole,  we  may  remark  that 
the  animals  of  this  breed  showed  no  improvemeat  on  those  exhibited  at  the 
Leeds  Show ;  indeed,  we  think  that  the  class  did  not  come  up  to  the  standard 
of  1861,  if  we  except  the  shearling  theaves.  Berkshire  contributed  six  out  of 
the  nine  winners,  and  Hants  and  W  ilts  the  remainder." 

The  Oxfordshire  Down  class  made  up  62  entries,  of  which  no 
less  than  40  were  shearling  rams ;  and  but  for  overfeeding — which 
bad  sadly  crippled  the  resources  of  two  successful  exhibitors  of 
former  years — flie  array  would  have  been  much  larger.  Still  the 
Judges  report  that  '^  each  class  contained  some  very  good  sheep, 
and  they  must  altogether  be  considered  as  quite  up  to  the  mark. 
The  theaves,  especially,  had  not  by  any  means  that  uniformity 
which  they  ought  to  possess,  and  the  same  men  were  obliged  to 
resort  to  sheep  of  diflFerent  types  to  make  up  their  pens."  Another 
Judge  observes :  '^  I  consider  them  a  very  useful  class  of  sheep ; 
but  the  quality  of  their  mutton  is  rather  too  loose  to  please  me." 
Many^  of  them  in  their  faces  showed  a  strong  affinity  to  the  Cots- 
wold  sheep,  and  among  the  prize  theaves  many  of  the  heads 
bordered  on  the  Leicester.  The  Judges'  attention  cannot  be 
too  strongly  directed  to  the  habit  of  "  cutting  down.*'  Immedi- 
ately after  Christmas  they  are  housed,  and  half  the  wool  is  cut 
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off;  and  the  perpetual  trimming  into  shape  which  goes  on 
enables  the  animal  to  fill  the  eye,  to  the  great  disadvantage  of 
those  which  have  been  fairly  shorn.  Mr.  Charles  Gillett,  of 
Cote  House,  Bampton,  had  all  the  first  prizes,  as  well  as  a  second 
and  third. 

The  three  classes  of  Dorset  Sheep  only  commanded  13  entries, 
and  these  came  from  only  three  exhibitors.  Mr.  Danger's  entries 
won  the  two  head-prizes  in  each  class ;  in  fact,  only  two  sheep,  the 
property  of  Messrs.  Bond  and  Paull,  returned  without  a  prize  or  a 
commendation.  This  very  old  breed  is  kept  in  large  flocks  on 
the  high  lands  of  Dorset  and  Somerset,  and 'derives  its  peculiar 
value  from  its  early  production  of  lambs,  and  its  aptitude  to 
have  twins  with  the  fewest  casualties.  With  ^'  the  Sale  ewes " 
the  Southdown  ram  is  used,  and  early  in  October  they  are  sold 
at  Weyhill  Fair  to  graziers  in  the  Isle  of  Wight,  Hampshire, 
and  Sussex,  who  provide  the  earliest  lamb  supplies  to  the  metro- 
polis. In  other  respects  it  is  behind  many  other  breeds,  and 
lacks  fattening  properties.  This  may  arise  in  a  measure  from 
the  fact  that  few  breeders  are  graziers,  and  that  the  wether- 
lambs  are  sold  in  store  condition  in  the  autumn  of  each  year — a 
remark  which  applies  peculiarly  to  Dorsetshire,  where  the 
greatest  number  are  kept.  In  Somersetshire  they  go  by  the 
name  of  Somersetshire  or  Improved  Dorsets,  and  there  (seeing 
that  the  breeders  graze  as  well)  their  fattening  properties  are 
better  developed.  The  two-tooth  wethers  in  Somersetshire  be- 
come fat  in  May,  when  they  are  15  months  old,  and  kill  well  as 
regards  quality  of  mutton.  ^'  The  competition  in  these  classes 
was  very  limited,  but  the  animals  exhibited  were  of  very  superior 
quality,  and  represented  admirably  the  character  and  excellence 
of  the  breed." 

The  Mountain  Classes  presented  sheep  of  every  variety— 
"Exmoor  Mountain,  or  Lonk,"  Cheviot,  '^Limestone  Moun- 
tain, or  Farleton  Knott,"  and  "  Scotch  Mountain ;"  and  if  the 
pure  Lonk  won  all  the  first  and  two  of  the  second  prizes  for  the 
Forest  of  Bowland,  the  Cheviots  stood  second  as  shearling  ewes, 
and  the  Exmoors  monopolised  all  the  third  prizes. 

The  class  earned  the  report  of  "  not  numerous,  but  very  good 
indeed ;  in  size,  mutton,  and  wool  the  Lonks  were  the  best  we 
ever  saw,  and  a  pen  of  Cheviot  shearlings  (which  proved  to  be 
Colonel  Pennant's)  were  exceedingly  good.  The  Exmoor 
sheep,  though  rather  small  in  size,  handled  well,  and  turned  up 
very  beautiful  firm  mutton."  Few  sheep  have  been  more  im- 
proved than  the  Exmoprs  during  the  last  thirty  years:  their 
weight  at  the  beginning  of  that  period  could  not  have  been 
more  than  56  lbs.,  whereas  Mr.  Quartly's  pure-bred  wethers  at 
Smithfield  last  year  weighed  just  three  times  that  amount     All 
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tlie  five  Lonk  winners  (two  of  which  belonged  to  Mr.  Eastwood 
and  three  to  Mr.  Jonathan  Peel)  are  of  a  breed  which  has  inha- 
bited the  Yorkshire  and  the  Lancashire  hills  time  out  of  mind. 
Mr.  Peel  brought  out  ^'Mountain  King,"  who  has  won  nearly 
fifty  prizes  in  six  years,  for  the  last  time,  and  with  ^'  Mountain 
King's  Son"  as  his  second  finished  his  unchequered  career. 
His  fleece  was  found  afterwards  to  weigh  17  lbs.  It  is  a  York- 
shire boast  that  where  "Lonks  thrive,  Cheviots  would  die;" 
and  some  of  the  breed  are  about  to  be  crossed  with  the  native 
hill-breeds  in  the  Pyrenees,  and  with  the  black-faces  of  Scot- 
land. 

Pigs. 

The  Piff  Classes  were  as  usual  very  large,  comprising  no  less 
than  70  boars,  98  sows,  and  26  pens  of  sow-pigs  above  4  and 
under  8  months.  The  Berkshires  had  for  the  first  time  two  dis- 
tinct classes,  which  filled  well.  The  head  prizes  in  both  of 
them  were  won  by  the  entries  of  the  late  Sir  Robert  Throck- 
morton, who  had  been  alike  fortunate  at  the  Warwick  Show  in 
the  mixed  class  for  sows  of  a  large  breed.  Lord  Wenlock  held 
the  same  place  that  he  did  last  year,  as  first  and  second  with 
sows  of  a  small  white  breed ;  and,  as  then,  a  pen  from  the 
Prince  Consort's  Shawe  Farm,  at  Windsor,  was  highly  com- 
mended. Mr.  George  Sexton  well  sustained  the  fame  of  his 
'^  Improved  Suffolks"  by  three  firsts  and  a  second  in  the  small 
black-breed  classes ;  and  five  firsts  and  two  seconds  were  the  re- 
ward of  Mr.  Wainman,  with  the  large,  middle,  and  small  white 
breeds.  This  gentleman's  old  "  Golden  Dream  "  appeared  un- 
successfully in  Class  VI.,  though  still  pretty  blooming  after 
rearing  153  pigs  at  13  farrows ;  and  it  may  be  mentioned  that 
"Silver  Wing,"  which  won  in  the  class  of  sows  of  the  small 
white  breed,  is  the  daughter  of  "Silver  Hair,"  the  first  prize 
winner  in  the  same  class  at  Leeds  last  year.  Mr.  Wainman's 
"  Missing  Link  "  exactly  carried  out  the  spirit  of  her  name  by 
taking  off  the  first  prize  for  sows  of  the  middle  breed,  and 
blended  the  size  of  the  large  with  the  shape  of  the  small.  As  a 
thrifty,  weight-making  pig  this  breed  cannot  be  excelled,  and 
among  the  Yorkshire  cottagers  it  is  especially  popular. 

One  of  the  Judges  has  given  us  his  opinion  on  the  classes 
as  follows : — 

"  Class  I.  Boars  of  a  large  breed, — ^In  this  class  there  were  some  good  boars  of 
the  sort,  but  possessing .  no  extraordinary  merit,  with  the  exception  of  their 
size., 

"  Class  II.  Boars  of  the  small  white  breed. — In  this  class  we  found  some 
extraordinarily  good  boars,  surpassing,  as  I  think,  anything  shown  at  Leeds  or 
elsewhere.  We  had  great  difficulty  in  awarding  the  prizes,  and  my  brother 
Judges  and  myself  came  to  the  conclusion  that  this  was  an  unusually  good  class ; 
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consequently  it  was  generally  highly  commended.  To  Mr.  George  Mangles  was 
assigned  the  second  place  and  the  reserved  number,  with  bis '  I%zetaker  *  and 
*  Lottery,'  of  the  Yorkshire  and  Cumberland  breed.  The  first  prize  went  to 
Mr.  Gavin's  *  Roger  Bacon,'  a  cross  between  Lord  Wenlock's  *  Cato '  and  the 
Prince  Consort's  '  Windsor  Lass.' 

''Class  in.  Boars  of  the  imall  black  breed. — Here  the  first  and  second  prize 
pigs  (Messrs.  Sexton's  and  Crisp's)  were  very  good,  as  also  the  highly-com- 
mended ones  belonging  to  the  same  gentlemen.  It  was  a  very  good  clius,  but 
not  so  good  on  the  whole  as  Class  II. 

"  Class  IV.  Boars  of  the  Berkshire  Breed. — ^In  this  class  I  cannot  say  mnob 
of  a  flattering  nature,  as  I  think  I  never  saw  the  Berkshires  show  to  so  little 
advantage  at  any  of  the  Society's  meetings, — take  Warwick,  for  instance,  as  a 
contrast,  where  they  were  first-rate. 

"Class  v.  Boars  not  eligible  for  the  preceding  Classes. — ^In  this  class  some 
verv  good  and  useful  animals  were  shown,  combining  quality  and  quantity 
with  aptitude  to  fatten,-^a  most  vsduable  sort  to  encourage. 

''  In  Class  VI.,  for  sows  of  t^e  large  breed,  as  with  the  boars  of  this 
kind,  nothing  struck  us  as  extraordinary  but  their  size.  In  Class  VIL,  for 
sows  of  the  small  white  breed,  we  came  to  an  extraordinarily  good  class  of 
aninmls,  among  which  we  had  great  difficulty  in  choosing  the  oest.  The  first 
prize  (Mr.  Wainman's  '  Silver  Wing  *)  was  a  beautiful  specimen  of  what  a  pig 
should  be ;  the  second  (Mr.  Steam's '  Victoria ')  and  several  others  came  close  in 
her  wake,  and  it  was  agreed  by  all  three  of  us  that  we  never  saw  so  good  a 
class  generally.  Class  YIII.,  for  sows  of  the  small  black  breed,  was  goc^  but 
not  quite  eqiial  to  the  last,  although  the  first  and  second  prize  pens  (Mr.  Sex- 
ton's) were  a  credit  to  their  owner,  and  the  class  was  genendly  commended.  Of 
Class  IX.,  sows  of  the  Berkshire  breed,  we  can  only  remark  that  they  were 
better  than  the  boars,  but  did  not  show  the  improvement  which  they  might 
have  done  with  stricter  attention  to  breeding.  Class  X.,  sows  of  the  middle 
breed,  quite  kept  up  the  reputation  of  their  sort,  as  a  most  useful  one  to 
encourage.  In  Class  XL,  for  young  sows  of  a  large  breed,  there  were  only  three 
pens,  but  these  were  good  specimens  of  their  kind.  We  now  come  to  the 
quality-lot,  Class  XIL,  pens  of  young  sows  of  a  small  white  breed,  the  first  and 
second  of  which  (Lord  Wailock's)  would  be  hard  to  beat  at  any  show.  They 
were  magnificent,  and  as  good  as  those  exhibited  by  his  lordship  at  Leeds, 
which  then  struck  me  as  being  perfection.  Class  XIII.,  pen  of  small  black 
sows,  quite  equalled  the  boars  of  their  kind.  In  Class  XIV.  the  pens  of  joong 
Berkshire  sows  showed  some  signs  of  improvement,  but  with  the  exception  of 
the  first  pen  (Rev.  H.  G.  Baily's)  there  was  little  merit ;  and  in  Class  XY.,  pen 
of  young  sows  of  the  middle  breed,  we  foimd  some  very  useful  animals,  carrying 
out  the  description  given  in  Classes  Y.  and  X.,  especially  the  first  prize  pen 
(Mr.  Wainmairs)." 

Another  Judge  adds  the  following  remarks : — 

"  So  excellent  were  some  of  the  classes  that  the  Judges  were  occupied  for  neariy 
seven  hours  in  making  their  awards,  and  nearly  two  hours  were  bestowed  on 
one  class  alone.  Nothing  could  speak  more  strongly  for  the  great  merit  of  the 
animals  exhibited.  Yisitors  to  the  Show  who  run  their  eye  over  the  pens, 
and  see  most  of  these  obese  creatures  lying  down,  cannot  possibly  arrive  at  a 
just  estimate  of  their  several  merits.  Figs  ^f  all  animals  required  for  breeding 
purposes)  should  not  only  be  seen  standing,  but  walking,  and  how  often  is  the 
effort  to  accomplish  the  latter  feat  abortive  ?  Hence  the  formation  of  feet  and 
legs  to  carry  such  a  weight  of  fat  and  progeny  must  not  be  overlooked,  and 
such  defects  cannot  be  perceived  in  a  good  l^d  of  straw.  I  think  the  breeding 
too  closely  in  and  in  snould  be  particularly  guarded  against.  Weak  ancles, 
loss  of  tails,  and  want  of  hair  (which  was  rather  apparent  in  some  of  the 
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animals  before  us),  are  sure  tokens  of  it,  and  thrifl,  size,  and  robustness  are  sacri- 
ficed to  an  over-desire  for  quality.  The  Berkshires,  though  not  numerous, 
presented  a  good  appearance,  and  some  admirable  specimens  were  shown,  pos- 
sessing size  and  constitution  eminently  qualifying  Uiem  as  a  "  good  sort "  for 
£Eirmers,  easUy  kept,  excellent  foragers,  and  showing  meat  close  and  dense  in 
grain,  without  much  offal.  The  Suffolk  pigs  were  very  meritorious,  but  did 
not  possess  powers  of  locomotion  to  the  same  degree  as  the  Berkshires.  In 
examining  the  classes  I  could  not  fail  to  be  struck  with  the  great  difference  in 
size  of  the  pigs  of  the  '  small  breed.'  Would  it  not  be  well  that  they  should 
be  more  particularly  defined  ?  as  some  of  those  exhibited  in  that  class  were  quite 
as  large  as  some  of  those  shown  among  the  large  breeds." 

To  this  latter  remark  we  may  add  that  the  line  of  demarca- 
tion is  so  undefined  that  pigs  exhibited  in  the  Society's  pens  as  of 
the  ^'  small  breed  "  one  year,  have  appeared  among  ihe  ^'  middle 
breed  '*  in  the  following. 

We  have  thus  endeavoured  to  sketch  out  the  leading  features 
of  this  great  International  Meeting,  and  we  cannot  conclude 
without  mentioning  how  much  our  labours  would  be  simplified 
if  the  difiTerent  sets  of  Judges  would  meet,  either  as  soon  as  the 
adjudication  is  over  or  before  they  leave  the  town,  and  decide 
upon  a  brief  report  of  the  classes  they  have  inspected. 


XXVIII. — 2%^  Stewards*  Beport  on  the  Implements  Exhibited  at 
the  Battersea  Meeting^  and  on  the  Steam  Trials  at  Famingham. 

The  year  1862  being  truly  a  year  of  Exhibitions,  the  industry 
and  productive  powers  of  the  Implement  Makers  have  been 
severely  tried.  The  public,  after  seeing  the  Implements  in  the 
'^  Eastern  Annexe  "  of  the  International  Exhibition,  might  well 
have  imagined  that  there  would  be  a  falling  off  in  the  number 
and  character  of  those  to  be  exhibited  in  the  Show-yard  at 
Battersea,  as  compared  with  the  display  at  former  Meetings. 
But  a  survey  of  the  Show-yard  soon  dispelled  any  such  idea,  and 
a  glance  at  the  Catalogue  showed  a  list  of  273  exhibitors ;  of 
^094  entries ;  and  a  money  value  on  priced  entries  of  84,5287. ;  to 
which,  if  the  value  of  the  unpriced  articles  in  the  Miscellaneous 
Department  be  added,  the  total  value  of  the  goods  exhibited  may 
be  fairly  set  at  about  100,000/.  One  exhibitor  alone  brought 
machines  and  implements  worth  4910/. 

The  effect  of  improved  machinery  and  tools  in  the  exhibitors* 
workshops  was  very  visible  in  the  workmanship  displayed  on  the 
stands.  Never  was  the  standard  of  excellence  so  high,  or  perfect 
tion  so  nearly  approached,  with  but  few  exceptions,  in  the  work- 
manship and  materials. 

It  would  appear  invidious  to  particularise  the  well-known 
productions  of  many  of  the  exhibitors;  suffice  it  to  say,  that 
those  who  have  taken  prizes  at  former  Meetings  appeared  on 
this  occasion  fully  to  maintain  their  reputation  and  position. 
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The  machinery  in  motion  greatly  attracted  the  attention  of 
visitors.  Many  machines  were  novel  and  interesting,  and  will 
undoubtedly  be  found  useful  in  practice.  Among  those  which, 
for  their  originality,  deserve  particular  notice,  we  may  mention 
the  following : — 

Bradford's  Washing  and  Drying  Machine  for  Steam  Power.    Art.  2357. 

Chandler's  Breadmaking  Machine.    Art  48. 

Child's  American  Potato  Digger.    Art  2112. 

Child's  Grain  Separator.    Art  5037. 

Eaton's  Com  Dressing  and  Sacking  Machine.    Art.  283. 

Gardner's  Patent  Drop  Platform  for  Reaping  Machines.    Art.  2115. 

Garrett's  Application  of  Air  to  the  Threshing  Machine.    Art.  20. 

Grant's  Portable  Railway  for  Farms.    Art  2118. 

Grant's  Trucks  for  Farms.    Art.  2119. 

Green's  Balance  Sowing  Machine.    Art.  4518. 

Hall's  Cabinet  Mangle.    Art  364. 

Hayes'  Straw  Elevator.    Art.  547. 

Hancock's  Butter-making  Machine.    Art.  4592. 

Howard's  Potato  Plough.    Art  203. 

Loom's  Brick  and  'Hie  Machine.    Art.  5008. 

Maynard's  Chaflf  Cutter.    Art.  5010. 

Nalder's  Threshing  Machine,  fitted  with  elastic  joints  for  saving  oil  and 

friction.    Art.  5062. 
Hanaome,  S.  E.,  and  Co.'s  Lifting  Jack.    Art  3764. 
Ransomes  and  Sims'  Adaptation  of  Wright's  Straw  Elevator  and  Threshiag 

Machine.    Art.  1936. 
Ransomes  and  Sims'  (Brinsmead  and  Lawrenoe's)  Adjustable  Com  Screeo. 

Art  1949. 
Ransome,  S.  E.,  and  Co.'s  Automaton  Mouse-trap.    Art  3747. 
Smith's  Enamelled  Clay  Articles.    Stand  163. 
UnderhilFs  Com  Elevator.    Art.  1246. 
Webb's  Gates.    Art.  3921. 
Wright's  Straw  Elevator.    Art.  5048. 
Young's  Double  Drill  Drop  Sowing  Machine,  for  Mangold,  Beet,  and  Tamip. 

Art  367. 

The  whole  of  the  above  appeared  to  be  ingenious  and  useful ; 
some  were  seen  in  operation,  and  if  this  had  been  the  case  with 
ally  an  opinion  might  have  been  formed  which  would  have  been 
of  greater  public  value. 

From  the  difficulty  of  obtaining  the  requisite  accommodation 
so  near  to  the  metropolis,  the  Society  did  not  deem  it  expedient 
to  have  general  trials  of  Implements  at  this  Meeting  ;  but,  con- 
sidering the  importance  of  steam  cultivation  to  the  public,  deter- 
mined to  provide  sufficient  field-room  to  enable  each  exhibitor  to 
show,  in  his  own  way,  what  he  could  do.  Land  was  provided 
at  Sutton  and  Horton-Kirby,  near  the  Farningham  station  on  tbe 
Chatham  and  Dover  Railway,  where,  although  the  soil  vmied 
greatly  in  character,  the  difference  was  not  of  much  importance, 
because  the  trials  were  not  competitive.  Each  exhibitor  could 
explain  to  his  friends  and  the  public  the  circumstances  under 
wnich  he  was  placed,  and  the  position  he  occupied  was  deter- 
mined by  lot,  hence  there  could  be  no  just  cause  for  complaint 


i 
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"  Tlieengr&viiigatp.  397  represents  the  apparatus  of  Mr.  William 
Smith  of  Woolston,  as  it  appeared  at  work,  a  represents  the 
cultivator,  hbb  the  anchors,  and  c  the  windlass.  He  also  exhi- 
bited a  second  set  of  implements,  c&lled  No.  3,  of  which  the 
following  is  the  engraving^. 


boIUi't  Pitoil  BUHn  CulUrUif ,  Huttd  Hs.  3  E. 

*    Mr.  Smith  states  that— 

"  The  6-inch  share  in  the  No.  3  implement  smasheE  op  sU  the  groand,  ind 
each  time  cleats  a  width  of  from  10  to  11  inches.  The  snchors  are  clsw- 
hooks,  which  sre  easily  moved  to  adjust  the  ropee  to  irregnlsr  hedees,  and  tit 
MpeciaUy  required  when  workin"  the  combined  machine  to  do  hesdlwids  with 
the  rest  of  the  field,  without  ahiftisg  the  tackle.' 

He  also  exhibited  a  combined  machine,  as  shown  beneath,  and 
described  by  himself. 


BmlUi'i  Fulent  Comblaed  UicMh. 

"The  m^ine  consists  of  a  common  Suffolk  drill,  hut  which,  iitat«sd  of 
using  the  ordinary  levers,  has  three  tbree-tined  cultivators  firmly  filed  to  a 
Htrong  bar  in  the  front  of  the  macbioe  j  behind  each  of  the  tinea  there  are 
tubes  and  a.  seed  coulter,  behind  which  the  harrow  ia  fixed,  to  be  used  wboi 
necessary.  The  machine  is  guided  W  a  wheel-lever  acting  upon  a  pair  of 
wheels  in  the  front  of  the  machine.  The  turning  at  Isnd'a  end  is  eOecAed  by 
the  draught  and  back  ropea  pasaing  throuah  a  peculiar  turning  bow,  bringing 
the  machine  round  in  its,  own  apace.  The  depth  of  work  is  regulated  by 
wheels  on  each  of  the  three  caltivators.  Thia  implement  effectually  CDltivstei, 
drills,  and  harrows  land  at  one  opeiatlan ;  and  is  serviceable  to  pitliare  for 
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larley  or  oats  after  tnmips  fed  on  the  land,  for  wheat  after  beans  or  peas,  or 
for  croas-cultivatmg  and  drilling  beans  on  land  that  has  been  smashed  in  the 
antumn.  It  can  be  used  as  a  cultivator  only,  and  is  the  most  effective  on 
light  land.  The  power  required  to  work  it  is  about  the  same  as  that  required 
to  work  No.  3." 

The  steam-engine  was  made  by  Butlin,  nominally  of  lO^-horse 
power,  fitted  up  with  an  apparatus  for  superheating  the  steam. 
The  whole  of  his  appliances  were  of  good  practical  character, 
with  a  view  to  general  utility.  One  of  the  hardest  and  roughest 
of  the  plots  fell  to  Mr.  Smith's  lot,  notwithstanding  which  his 
implements  worked  in  a  very  satisfactory  manner.  Mr.  Smith 
certainly  is  deserving  of  great  credit  for  his  skill  and  perse- 
verance, in  demonstrating  the  practicability  of  cultivating  the 
soil,  with  profit  to  the  agriculturist. 

John  Fowler,  jun.,  of  28,  Comhill,  London,  exhibited  several 
articles  for  steam-cultivation.  He  showed  three  sets  at  work  at 
Famingham. 

The  principal  set  consisted  of  a  14-horse-power  self-moving 
steam-engine,  fitted  with  his  patent  winding  ^'  grip  "  pulley  and 
anchor.  Moved  by  the  action  of  the  traction-rope,  it  drew  occa- 
sionally a  four-furrow  plough  with  a  peculiar  kind  of  breast, 
which  in  that  form  he  terms  a  ^'  digger."  Having  ^hown  the 
digger,  he  then  put  one  of  his  common  four-furrow  ploughs  in 
operation.  The  work  done  by  both  these  implements  was  very 
good,  although  the  land  upon  which  they  operated  was  too  light. 
Had  it  been  heavier,  the  result  shown  would  have  been  still  more 
to  the  advantage  of  the  implements. 

The  second  set  consisted  of  a  10-horse  power  steam-engine, 
which  gave  motion  to  the  winding  "  grip  "  pulley,  and,  by  an 
ingenious  mechanical  movement,  to  one  of  tfxe  anchors  which 
moved  both  the  anchor  and  the  engine  of  the  ordinary  construc- 
tion along  the  headland.  This  arrangement  enables  the  farmer  to 
work  this  set  with  facility  with  any  engine  he  may  have  in  his 
possession.  The  land  in  this  instance  was  better  adapted  for 
showing  the  work  done  by  the  implements,  which  was  good. 
The  implements  used  were  similar  to  those  worked  by  the 
former  or  principal  set. 

The  mechanical  arrangements  of  both  the  foregoing  sets 
demonstrate  the  ability  and  care  of  the  exhibitor,  and,  had  the 
trials  been  competitive,  he  would  probably  have  retained  the 
position  he  has  gained  on  former  occasions. 

He  also  showed  a  third  set  at  work,  consisting  of  an  8-horse 
engine,  which  drove  a  stationary  windlass,  moving  winding 
drums  placed  horizontally.  It  worked  a  five-tined  cultivator, 
and  appeared  to  do  a  great  deal  of  work  ;  but  the*  mechanical 
arrangement  of  the  windlass  was  not  pleasing.     This  set  did  not 
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work  on  the  second  day,  owin^,  it  is  said,  to  a  diBarrangement  of 
the  slide-valve  of  the  steam-engine. 

Messrs.  Howard  of  Bedford  exhibited  and  worked  a  cultivator, 
and  a  plough  of  recent  invention.  They  were  each  worked  by  a 
steam-engine  of  10-horse  nominal  power.  The  engines  were 
stationary  when  at  work,  and  one  of  them  was  fitted  with  loco- 
motive arrangements,  which  would  enable  it  to  take  the  cultivator 
and  tackle  from  field  to  field. 

Messrs.  Howard's  arrangements  with  respect  to  windlasses  and 
anchors  are  very  similar  to  those  of  Mr.  Wm.  Smith ;  but  they 
have  introduced  several  ingenious  mechanical  improvements, 
some  of  which  have  been  brought  out  since  the  Leeds  Meeting. 

The  drums  of  the  windlasses  are  enlarged  in  diameter,  and  the 
diameter  of  the  wheels  is  increased,  so  as  to  bring  the  driving- 
shaft  to  the  proper  height  for  coupling  with  the  steam-engine. 
The  fixed  ^'  brakes "  are  dispensed  with,  and  an  ingenious  con- 
trivance is  introduced,  which  efiectually  prevents  undue  slack- 
ness in  the  unemployed  rope,  and  this  without  that  loss  of  power 
which  the  previous  use  of  the  brake  entailed. 

As  an  improvement  on  the  rope  porters  or  carriers,  a  lever  has 
been  introduced  which  enables  the  boys  to  shift  them  with  greater 
ease.  Their  cultivator  is  mounted  on  higher  wheels  than  formerly, 
and  they  use  a  new  description  of  '^  tine,"  into  which  is  fixed  a 
thin  "cutting-blade,"  which  cuts  the  soil  in  a  more  effectual 
manner,  and,  it  is  asserted,  with  less  power  than  was  formerly 
required.  They  have  also  applied  a  harrow,  which  they  attadi 
to  the  side  of  the  cultivator,  so  as  to  answer  the  twofold  purpose 
of  bringing  weeds  to  the  surface,  and  harrowing  out  the  wheel- 
tracks.  By  an  alteration  in  the  curve  of  the  flukes,  the  anchor  is 
enabled  to  enter  the  ground  without  the  tedious  operation  of 
digging  holes  for  their  insertion. 

The  plough  consists  of  an  iron  framing  mounted  on  wheels; 
and  the  ploughs  are  attached  to  a  lever  arrangement,  enabling 
one  set  to  be  out  of  use  when  the  other  set  are  at  work.     The 

E loughs  are  fitted  with  two  sets  of  mould-boards,  right  and  left- 
anded,  so  that  the  field  may  be  commenced  at,  and  worked  fiom 
either  side  at  pleasure.  A  locking  motion  applied  to  the  two 
land-wheels  accomplishes  the  steerage  of  the  implement. 

The  land  upon  which  these  Implements  worked  was  too  light 
to  afford  a  real  test  of  their  capabilities,  but  they  did  their  work 
satisfactorily  as  far  as  observed. 

Mr.  John  AUin  Williams  of  Baydon  exhibited  a  steam-plough, 
consisting  of  an  iron  frame  carried  by  four  wheels ;  to  that  frame 
were  attached  six  ploughs  of  the  ordinary  construction,  means 
being  provided  for  lowering  the  "  beams  "  of  the  ploughs  into  the 
ground  by  screws  fitted  for  that  purpose.     Three  of  the  ploughs 
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were  attached  to  each  end  of  the  frame,  one  set  balancing  the 
other ;  and  arrangements  were  provided  to  raise  either  set,  and 
allow  the  other  to  work.  The  writer  did  not  see  the  Implement 
at  work,  but  it  appeared  to  be  too  complex,  and  it  was  thought 
that  it  would  offer  too  many  obstructions  for  working  upon  foul 
land. 

Mr.  Williams  also  exhibited  a  cultivator,  which  was  carried 
by  an  iron  frame  on  two  wheels.  The  tines  were  fixed  to  levers, 
and  the  ends  of  these  levers  could  be  lowered  by  screws,  accord- 
ing to  the  depth  of  cultivation  desired.  It  did  not  appear  to  be 
well  adapted  for  entering  hard  ground,  and  when  first  started 
made  but  indifferent  work. 

Messrs.  Brown  and  May  of  Devizes  exhibited  a  steam-culti- 
vating apparatus,  the  arrangements  of  which  were  very  similar 
to  Mr.  William  Smith's.  The  pinions  were  struck  out  of 
gear  by  levers,  and  the  principal  difference  consisted  in  having 
the  brakes  applied  to  the  pinion-shafts.  This  arrangement 
rendered  them  self-acting,  as  the  working-shaft  revolved  in 
that  direction,  which  would  lift  the  brake,  and  the  shaft  in  con- 
nection with  the  slack-rope  would  apply  the  brake  in  a  service- 
able manner. 

The  cultivator  resembled  Smith's;  it  appeared  to  be  strong 
and  well  made.  The  implement  was  not  observed  in  work,  and 
the  Exhibitor  directed  the  attention  of  the  Stewards  more  particu- 
larly to  the  brakes. 

Messrs.  Tasker  and  Sons  of  Andover  exhibited  a  set  of  Imple- 
ments for  cultivating  by  steam  power,  the  arrangements  of  which 
were  generally  in  accordance  with  Smith's  system,  so  far  as 
anchors,  ropes,  and  scarifier  are  concerned ;  and  their  peculiar 
improvement  consisted  of  a  newly-invented  windlass.  The  fol- 
lowing is  the  description  and  detail,  given  by  the  Exhibitors,  of 
the  advantages  they  claim  for  the  novelty : — 

"  Ist.  The  drums  (on  wmch  the  wire  ropes  are  circled)  and  the  driving 
pulley  are  mounted  on  one  axle,  which  axle  is  also  the  support  of  the  whole 
frame  when  moved  from  place  to  place. 

"2nd.  The  drums  receive  motion  from  gearing  contained  within  themselves, 
rendering  it  impossible  for  the  rope  to  receive  damage  by  coming  in  contact 
with  the  toothed  wheels. 

**  3rd.  The  drivins-pnlley  being  situated  between  the  winding-drums,  the 
power  is  given  directly  from  the  engine  to  the  centre  of  the  windlass,  which 
remains  perfectly  still  when  at  work. 

"  4th.  The  windlass  is  capable  of  being  stopped  and  started  when  the  engine 
is  running  at  full  speed.  The  management  of  the  implement  propelled  rests 
with  the  windlass  man  only,  which  is  a  great  safeguard  against  accidents. 

"  5th.  Friction  brakes  being  the  means  of  starting  and  stopping  the  drums 

(by  fixing  Qie  wheel  having  internal  gear),  and  these  brakes  being  adjustable 

to  any  amount  of  adhesive  power  required,  it  follows  that  if  the  implement 

come  in  contact  with  hidden  rocky  substances,  or  roots  of  trees  ofiering  greater 
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reslstanoe  to  the  implement  propelled  than  the  power  of  adhesion  in  the 
brakes,  bnt  less  than  the  power  of  the  engine,  the  brakes  would  slip,  the 
implement  stop,  the  engine  keep  running,  and  aJl  breakages  and  stopping  of 
cogs  would  be  prevented. 

''  6th.  As  the  engine  is  continually  running,  it  is  obvious  that  single-cylinder 
engines  may  be  used  with  advantage  with  this  windlass ;  whereas  their  use  ^th 
other  machinery  is  attended  with  considerable  loss  of  time,  and  risk,  as  the 
engine  would  require  to  be  stopped  to  reverse  the  action  of  the  drums  each 
time  the  implement  arrived  at  the  headland. 

**  7th.'  The  same  brake  that  causes  the  rotation  of  the  drums  when  fixed, 
exerts  when  liberated  sufficient  power  to  check  the  delivery  of  the  slake  rope, 
so  as  to  keep  it  off  the  ground,  and,  being  adjustable,  any  amount  of  pressure 
can  be  obtained,  as  the  resistance  of  the  soil  and  other  circumstances  may 
dictate." 

The  apparatus  appeared  to  work  very  well  in  the  field,  bat 
the  plot  of  gpround  occupied  by  the  exhibitor  was  certainly  the 
most  difficult  of  all  to  work. 

Messrs.  Coleman  and  Sons,  of  Chelmsford,  exhibited  a  set  of 
steam-cultivating  apparatus,  invented  by  Yarrow  and  Hilditch, 
of  London,  which  is  fairly  represented  in  the  following 
engraving  (p.  403). 

a  a  are  die  two  cultivators,  as  made  by  Coleman  ;  &,  the 
anchor.  The  system  consists  in  having  a  steam-engine  moving 
on  one  of  the  headlands,  fitted  with  winding  reversible  gearing ; 
at  the  other  headland  is  the  anchor,  with  a  pulley,  round  which 
the  rope  works.  We  will  suppose  the  apparatus  to  be  at  rest, 
with  both  cultivators  in  the  middle  of  the  field.  Upon  starting 
the  engine,  one  of  the  cultivators  will  commence  working,  and 
travel  towards  the  engine,  while  the  other  will  travel  towards 
the  anchor,  doing  no  work.  When  one  cultivator  has  reached 
the  engine,  and  the  other  has  reached  the  anchor,  if  the  motion 
be  reversed,  that  cultivator  now  at  the  anchor  moves,  working, 
towards  the  middle  of  the  field ;  while  the  other  moves,  doing 
no  work,  from  the  engine  towards  the  middle  of  the  field,  and 
so  on  alternately.  ^ 

It  will  be  seen  that  the  anchorage  has  no  g^eat  strain  upon  it, 
as  it  has  only  to  resist  the  force  required  to  draw  the  implement 
doing  no  work ;  and  half  the  rope  employed  is  only  subjected 
to  that  light  strain. 

Objections  may  be  raised  to  the  necessity  of  having  two 
cultivators,  but  tliese  are  not  in  themselves  expensive  imple- 
ments, and  the  saving  in  wear  and  tear  of  ropes  may  be  a  good 
answer  to  the  objection.  It  requires  no  more  men  to  work  this 
system  than  that  of  others.  It  worked  very  well,  and  is  certainly 
worthy  of  consideration  where  cultivating  or  scarifying  is  pre- 
ferred. For  ploughing  it  is  not  clear  that  it  would  be  found 
admissible. 

Although   not  entered   for  exhibition,  the  stewards  granted 

permission 
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permission  to  Mr.  J.  S.  Evenden,  of  Meopham,  to  put  his  system 
of  steam-cultivation  to  work. 

This  apparatus  consisted  of  an  8-horse  power  steam-engine, 
which  drew  two  Kentish  tumwrest  ploughs  at  the  rate  of  280 
feet  per  minute ;  the  work  was  well  done,  but  the  number  of 
hands  employed — 8  men  and  1  boy — and  the  time  occupied  in 
turning  at  the  headlands,  rendered  it  too  expensive  for  prac- 
tical use. 

A  careful  examination  of  the  improved  machinery  now  brought 
into  use  will  show  that  advances  have  been  made  sufficient  to 
prove  that  steam-cultivation  is  now  becoming  a  great  fact. 
Still  more  requires  to  be  done.  A  deficiency  of  strength  in 
some  parts  of  the  machinery  employed  is  apparent,  and  will 
undoubtedly  attract  the  attention  of  the  manufacturers.  Most 
of  the  improvements  tend  to  lessen  wear  and  tear,  and  to  give 
greater  facilities  in  working  ;  yet  it  seems^  that  the  actual  cost  of 
doing  a  given  amount  of  work  is  not  materially  lessened,  and 
the  calculation  of  the  cost  of  working,  deduced  from  the  experi- 
ments made  at  Boxted  Lodge  in  1856,  is  not  now  far  from  the 
truth,  viz..  Is,  &\d,  per  acre,  for  ploughing  land  to  the  depth 
that  it  could  be  ploughed  by  three  horses. 

It  is  desirable  that  the  owners  of  steam  ploughs  and  cultivators 
should  keep  a  journal  into  which  should  be  entered  the  daily 
practical  results,  stating  the  number  of  hours  of  working,  the 
quantity  of  land  ploughed  or  cultivated,  the  time  lost  by  inter- 
ruption for  repairs,  and  the  nature  and  cost  of  those  repairs. 
Such  records  would  be  more  valuable  for  the  Society's  Joumal, 
and  as  a  guide  to  the  practical  farmer,  than  reports  of  trials  and 
experiments,  which  must  necessarily  be  too  short  to  obtain  all 
the  facts  required. 

In  conclusion,  a  caution  may  be  given,  which  may  prove  "  a 
word  in  season  "  to  the  users  of  steam  cultivators.  We  find  that 
Mr.  A's  cultivator  is  worked  by  a  steam-engine  of  10-horse 
power ;  Mr.  B's  by  one  of  8-horse  power.     Mr.  C,  having  one 

of  Messrs. 's  engines,  may  say  to  himself,  "  Why  should  1 

not  purchase  a  set  of  cultivating  tackle,  and  work  it  by  mj 
steam-engine?"  For  his  guidance,  it  may  be  stated  that  few 
sets  require  less  than  the  actual  power  of  20  horses,  and  the 
additional  power  is  obtained  by  working  steam  of  great  pressure. 
It  thus  becomes  necessary  that  Mr.  C  should  inquire  particularly 
as  to  the  strength  of  his  boiler ;  for  unless  care  and  caution  be 
exercised,  many  mishaps,  such  as  from  the  bursting  of  boilers 
when  they  become  worn,  will  assuredly  take  place. 
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Meeting  of  Weekly  CouneUy  F^.  I2th,  1862.  Sir  E.  Kbbbison,  Bart., 
M.P.,  in  the  Chair. 

At  this  meeting  a  letter  was  read  from  Mr.  W.  Pryor,  President  of 
the  Nova  Scotia  Literary  and  Scientific  Society,  calling  attention  to  the 
MdUoius  leucaniha  major,  or  Bokhara  clover,  as  a  plant  well  adapted 
to  the  climate  of  Great  Britain.  The  letter  was  accompanied  by  a 
sample  of  fibre,  ronghly  prepared,  with  a  view  to  showing  that  this 
plant  may  not  only  be  of  value  for  paper  manafiictnre,  but  of  some 
national  importance  as  a  cheap  material  for  many  varieties  of  textile 
fabrics,  and  may  engage  more  attention  just  now  when  a  dearth  of 
cotton-wool  is  feared.  The  samples  of  fibre,  it  was  explained,  had 
been  exposed  to  the  weather  all  winter ;  which  exposure,  if  on  the 
one  hand  it  reduced  its  strength,  on  the  other  proved  its  durability 
and  fitness  for  scutching.  The  manuring  or  cropping  might  be  done 
at  several  times  during  the  season,  according  to  the  desired  fineness 
or  otherwise  of  the  fibre,  as  it  grows  six  feet  high  before  seeding.  In 
the  sample  the  remaining  wood  showed  the  medium  growth  of  the 
plant  when  cropped.  This  plant  grown,  mown,  and  cured  like  hay, 
and  treated  in  all  respects  aiter  the  American  process  of  cottonizing 
flax,  now  successfully  and  largely  adopted  in  the  Northern  States  (see 
the  article  in  *  Hunt's  Merchants'  Magazine,'  for  May),  might  prove 
of  great  importance  to  the  manufacturer. 

A  parcel  of  seeds  of  Chinese  vegetables,  sent  by  Captain  J.  H. 
Lawrence  Archer,  60th  Rifles,  were  distributed  among  some  of  the 
members  present  for  trial. 

Mr.  Chables  Babnbt,  Member  of  Council,  reported  the  following : — 

Account  of  Bctbmese  Wheat  gbowx  at  Strattox. 

"  December  17th,  1859,  dibbled  38  poles  of  gravel  land,  after  tares 
mown  and  late  turnips  fed  off;  quantity  sown,  f  of  a  peck ;  in  full 
bloom  July  15th ;  reaped  August  27th ;  produce  12  bushels,  weight 
61  lbs.  per  bushel ;  straw  881  lbs. :  cavings  and  chaff  94  lbs." 


Meeting  of  Weekly  Council,  Fd>.  26th.  Mr.  Batmokd  Babxxb, 
Vice-President,  in  the  Chair.    ^ 

Adulteration  of  Oilcake. 

An  extract  of  a  letter  was  read  firom  Messrs.  Eyre  and  Co.,  of  Hull, 
calling  the  attention  of  landlords  to  the  fraud  tiius  committed  upon 
incoming  tenants  in  those  cases  where  they  have  to  pay  a  part  of  the 
outgoing  tenant's  cake-bill — '*  unless  bran,  nut-cake,  rice-meal,  &c., 
are  as  valuable  to  the  land  as  cakes  made  entirely  from  linseed." 
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Mr.  Fbesb  called  attention  to  the  importance  of  steadily  maintain- 
ing the  artificial  fertility  of  the  soil  for  the  economical  production  of 
crops.  Allowances  to  outgoing  tenants  for  oilcake  consumed  are  one 
important  means  to  this  end. 

Mr.  FiSHEB  HoBBS  reminded  the  Society  of  a  discussion  held  in 
that  room  a  few  years  since  upon  the  subject,  when  it  was  remarked  by 
one  or  two  large  oilcake  crushers,  that  they  made  many  Tarieties  of  cab 
— even  as  many  as  nine  or  ten  different  sorts — but  that  one  of  them 
only  was  a  genuine  article !  He  referred  to  Lincolnshire  as  a  conntj 
where  the  custom  prevailed  of  remunerating  the  outgoing  tenant  for 
unexhausted  improyements ;  and  suggested  fiiat  on  some  future  occa- 
sion a  paper  should  be  prepared  on  this  subject. 

EussiAN  Agbicultitbe. 

Mr.  Fbebe  next  brought  under  the  notice  of  the  Society  a  concise 
and  interesting  report  of  the  proceedings  of  the  Imperial  Agricultoial 
Society  of  Moscow  during  the  year  1860,  acknowledging  his  obliga- 
tions to  M.  S^bourroff  of  the  Bussian  Embassy  for  explanations 
respecting  Bussian  weights,  &c.  Bussian  agriculture  appears  to  be 
now  undergoing  an  importajit  crisis,  arising  chiefly  out  of  the  recent 
emancipation  of  the  serfs.  It  cannot  stfuad  still.  It  must  either 
relapse — if  not  utterly  collapse — or  assume  new  life  and  energy  from 
that  measure.  Most  probably  the  first  effect  will  be  unfisiyouiable  to 
agriculture ;  but  in  the  end  it  may  be  hoped  that  this  righteous  act 
will  meet  with  its  due  reward.  Any  such  crisis  in  that  great  empire 
must  exercise  an  important  influence  on  our  imports.  On  the  £»»  of 
the  report  of  the  Bnperial  Agricultural  Society,  it  is  evident  that 
social  and  financial  questions  are  more  urgent  in  Bussia,  than  thofle 
which  relate  to  scientific  agriculture.  In  his  opening  address,  M. 
Alexander  Kochelew,  the  president,  answering  the  objection  that 
their  discussions  were  not  sufficiency  practical,  says: — "How  can 
we  discuss  the  proper  management  of  woods,  when  we  hardly 
know  whether  our  forests  are  our  own  ?  How  can  we  improve  onr 
stock  when  our  herds  are  wasted  by  epidemics  and  plundered  in 
spite  of  the  police  ?  How  can  we  afford  ourselves  new  implements 
when  we  cannot  procure  that  capital  which  is  indispensable  ?  How 
can  we  arrange  systems  of  culture  when  uncertain  as  to  our  workmen, 
whether  labour  is  free  or  compulsory  ?  And  this  free  labour — are  we 
sure  it  will  not  be  subject  to  all  kinds  of  uncertainties  by  the  infiac- 
tion  of  contracts  on  the  part  of  the  workmen  ?  All  these  questions 
bear  more  directly  at  this  moment  upon  rural  economy  than  any  other 
discussion  with  regard  to  soils,  implements,  &c." 

The  report  divides  itseK  into  two  branches :  the  first,  on  "  Questum 
Economiques  ;  "  and  second,  "  Questions  PraHqy^s*^  The  first  ques- 
tion of  general  economy  which  came  before  the  Society  was  a  proposal 
for  the  establishment  of  an  association  of  £um-baili£b ;  the  associa- 
tion being  required  to  stand  security  for  each  of  its  members.  It 
appears  that  the  Society  prudently  declined  to  take  the  initiatiTO  in 
that  matter.  The  next  question  considered  was,  that  of  offering  prizes 
for  essays  on  the  best  methods  of  employing  free  labour.    At  the 
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third  meeting  the  Minister  of  the  Imperial  Domain  expressed  the  in- 
tention of  giving  prizes  to  those  proprietors  who  had  already  intro- 
duced free  iabonr,  if  there  were  any  persons  qualified  to  compete  for 
those  prizes — ''  «'t7  y  aen  Bussie  des  Sconomes  pareils"  At  the  fourth 
sitting,  M.  Chatiloff  brought  under  notice  some  leading  points  affect- 
ing the  Bussian  agriculturist,  riz.  the  difficulties  to  which  they  were 
exposed  by  an  inadequate  amount  of  capital ;  the  need  of  a  change  in 
the  passports  furnished  to  workmen ;  and  the  want  of  power  to  enforce 
simple  written  agreements  and  contracts.  At  the  same  time  he  gives 
an  interesting  calculation  of  the  amount  of  capital  required  for  film- 
ing in  different  provinces  of  the  empire.  In  the  governments  of 
Buuwn  and  Toula  he  calculated  that  a  hxm  6f  270  acres  (English) 
would  require  a  capital  of  2^  lis,  per  acre ;  whilst  in  the  government 
of  Moscow  3/.  Us.  per  acre  would  be  needed. 

In  conclusion,  it  was  resolved — ^first,  by  a  majority  of  29  to  10,  that 
compulsory  labour  is  out  of  the  question,  as  being  incompatible  with 
personal  freedom ;  secondly,  by  a  majority  of  36  to  1,  that  this  Society, 
whilst  admitting  the  necessity  of  introducing  free  labour,  expresses  a 
conviction  that,  for  want  of  private  capital,  its  introduction  would 
encounter  insurmountable  obstacles. 

At  the  fifth  meeting  of  the  Society  the  relations  between  workmen 
and  employer  were  £scussed ;  and  it  was  proposed  that  pass-books 
(Uvrels)  mtust  be  substituted  for  passports,  and  in  those  livrets  should 
be  entered  the  terms  of  the  agreement  between  the  master  and  his 
workman.  It  was  further  urged  that  contracts  written  on  plain  paper 
should  be  made  binding ;  and  that  a  breach  of  such  contracts  should 
be  met  with  prompt  punishment,  after  an  oral  and  public  hearing 
before  a  magistrate.  At  the  next  sitting  of  the  Society,  the  propriety 
of  instituting  model  &rms  in  different  provinces  was  discussed ;  and 
the  committee  report  favourably  on  the  suggestion,  and  invite  the  co- 
operation of  local  proprietors  and  agricidturists.  The  next  point 
considered  was  that  of  drainage  and  irrigation,  in  reference  to  which 
the  office  of  the  Imperial  Domain  had  taken  the  initiative.  Then 
followed  what  may  be  termed  a  "  national  grievance ; "  the  question 
of  horse-stealing  was  brought  forward,  which  it  was  said  could  not 
be  put  down  wiUiout  a  change  in  the  criminal  law,  and  the  institution 
of  trial  by  jury,  oral  pleading,  and  publicity  at  the  trial.  At  the  next 
sitting  was  considered  the  importance  of  the  organization  of  Banques 
Tenitoriales,  as  a  remedy  for  the  existing  want  of  funds  for  the 
payment  of  wages,  and  for  the  difficulties  under  which  the  landed 
proprietors  laboured  in  raising  money  on  the  security  of  the  land. 

We  now  come  to  the  '^  Questions praUques  " — the  practical  discussions; 
and  upon  the  first  of  these — the  drying  of  grain — English  farmers 
have  still  some  lessons  to  learn.  It  was  resolved  that  every  grain 
must  be  dried  equally  throughout ;  that  all  the  grains  should  be 
equally  dried ;  and  that  so  much  heat  must  be  applied  as  will  come 
short  of  destroying  the  germ.  Out  of  these  questions  naturally  arose 
the  following  points :  What  is  the  right  temperature  for  drying  ? — 
how  long  ought  the  heat  to  be  applied  ? — ^what  degree  of  dryness  or 
heat  destroys  the  germ  ? — ^what  produces  the  sweating  of  the  grain 
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after  it  lias  been  in  the  kiln  ? — and  lastly  (a  question  which  often 
comes  before  the  English  farmer  in  a  damp  season),  when  the  gnin 
has  been  properly  dried,  how  much  will  it  have  increased  in  specific 
gravity,  and  how  much  will  it  have  decreased  in  volmne  ? 

The  establishment  of  a  chemical  laboratory  in  connection  with 
the  Society's  farm, — an  offer  from  an  American  implement-maker 
to  open  a  store  for  the  sale  of  his  implements, — the  merits  of 
a  reaping-machine  of  home  manufacture  (the  cost  of  which  was 
to  be  26Z.,  and  which,  according  to  local  report  (au  dire  des  ko- 
names  des  pays\  could  reap  21^  acres  per  day !), — experiments  witii 
manures  and  reports  upon  foreign  implements, — were  severally  dis- 
cussed. After  this,  the  Society  considered  whether  arrangements 
could  not  be  made  for  securing  a  supply  of  common  salt,  duty  free, 
for  the  use  of  stock;  and  whether  it  might  not  ba  so  mixed  with 
pitch  and  tar  that  it  would  still  be  available  for  stock,  although  not 
serviceable  for  the  use  of  man.  The  question  of  horse-stealing  then 
came  again  under  notice ;  and  it  was  debated  whether,  in  connection 
with  free  labour,  it  was  necessary  or  desirable  to  send  the  horses  to 
pasturage,  or  keep  them  in  stables  ?  whether  they  should  be  supplied 
with  green  or  dry  food  ?  and  in  either  case  what  was  the  due  relation 
between  pasture  and  arable  land  ?  Thereupon  it  was  resolved  that, 
when  land  is  farmed  on  the  three-course,  horses  cannot  profitably  be 
kept  in  a  stable,  but  must  feed  on  the  fallow  and  in  the  ravines  and 
forests ;  but  that,  where  there  are  artificial  meadows  and  improved 
implements,  horses  may  be  stabled. 

The  Society  has  also  a  department  for  foreign  correspondence,  and 
had  received  some  seasonable  information  from  Bohemia.  In  that 
country,  when  serfdom  and  feudal  service  were  abolished,  attempts 
had  been  made  to  lease  lands  to  farmers,  which  had  utterly  failed. 
The  feurmers  in  question  did  not  fulfil  their  engagements,  and  utterly 
ruined  the  properties ;  so  that  the  landlords,  after  experiencing  heayy 
losses,  found  themselves  obliged  to  break  with  them,  in  order  to 
save  the  remains  of  their  fortunes :  an  indication  this,  that  some 
of  the  obligations  inserted  in  our  leases  are  not  quite  so  superfluous 
as  may  be  sometimes  supposed.  On  the  other  hand,  it  is  said  that 
the  peasants  of  Bohemia,  being  exempt  from  forced  service,  &nn 
their  own  land  with  tolerable  success.    . 

The  Beport  concludes  with  an  account  of  the  Society's  own 
model  flEum.  This  farm,  situated  in  the  government  of  Moscow, 
consists  of  712  English  acres,  and  is  rented  at  402.  Ss.,  or  Is.  lid. 
per  acre.  Of  the  whole  number  of  acres,  405  were  under  the 
plough,  24  held  as  mStairie — that  is,  leased  out  to  peasants  on  con- 
dition of  sharing  in  the  fruits — 27  in  herbs,  68  consisted  of  wood, 
30  of  high  road,  13^  of  farm  roads,  108  of  ponds,  marshes,  and 
copses,  and  27  acres  were  devoted  to  the  experimental  field.  The 
course  of  arable  farming  was  10  shifts.  First  year,  rye,  with  a  fnll 
coating  of  manure,  at  the  rate  of  14^  tons  the  acre ;  second,  potatoes ; 
third,  oats,  with  English  seed;  for  the  fourth  and  fifth  years,  a 
layer  (heties  fourrageres) ;  sixth  and  seventh,  green  crop  (jpianies 
fourrageres) ;  eighth,  pasture ;  ninth,  Bussian  oats ;  and  in  the  tenth 
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year,  fallow.  Tlie  ploughing  was  5  inches  deep;  the  manure  was 
covered  by  ploughing  witiiout  a  couUer^  the  field  being  sabsoiled  to  a 
further  depth  of  5  inches.  The  rye  was  preceded  by  vetches  and 
"  spezgules  "  (sparry  or  spurge),  sown  and  fed.  The  land  was  broken 
ap  in  July,  sown  to  rye  in  Angost,  and  the  amount  of  crop  grown  was 
21  bushels  per  acre.  For  potatoes,  planted  with  from  7  to  8  tons  of 
manure,  abont  46  bnshels  of  seed  were  used  per  acre,  and  the  crop  was 
288  bushels  per  acre.  After  potatoes,  oats  were  sown  on  the  5th  of 
May ;  and  a  week  after,  a  layer,  partly  of  clover  and'partly  of  latches 
(Oarex),  was  sown  on  the  oats.  Unless  this  Bussian  Car  ex  is  a 
superior  variety,  it  is  a  rough  sedgy  grass,  which  in  other  countries 
would  by  no  means  be  thought  worthy  of  cultivation.  The  seed  for 
oats  (English)  amounted  to  b-^  bushels  per  acre,  and  the  crop  yielded 
nearly  55  bushels  per  acre.  Grass  and  clover  layer  followed,  which 
was  made  into  hay,  and  produced  about  19  cwt.  to  the  acre  on  an 
average.  They  used  Nicholson's  horse-rake  and  haymaking  machine, 
uid  Wood  and  Dray's  mower,  in  addition  to  the  scythe.  After  having 
lain  four  years  under  green  crops,  the  field  was  ploughed  in  the 
automn,  harrowed,  and  sown  in  the  spring  with  5  bushels  of  Eussian 
oats  per  acre,  the  produce  of  which  was  30  bushels  per  acre,  whilst  the 
TlngliRh  oats  had  previously  yielded  35  bushels  per  acre.  In  this 
experimental  field  &ey  grew  again  the  Carex,  also  "  spergules,"  and 
vetches.  They  had  also  a  plot  of  potatoes,  to  be  followed  by  rye ;  and 
if  the  rye  succeeds  well  after  potatoes,  that  course  will  be  considered 
remunersktive.  Turnips  have  been  laricd,  but  failed;  being  partly 
destroyed  by  insects,  and  partly  burnt  up  by  the  severe  drought  in  the 
month  of  July.  Pot-herbs  also  failed.  Besides  Wood's  and  Burgess 
and  Key's  reapers.  Wood  and  Dray's  mowers  and  locomotive  thraish- 
ing  machines  have  also  been  tried. 

From  these,  which  are  the  chief  points  in  this  Beport,  we  gather 
that  the  great  difficulties  the  Bussian  agriculturists  have  to  contend 
with  are,  first,  a  want  of  capital,  implying  also  a  want  of  borrowing 
power  among  the  landed  proprietors ;  again,  in  its  turn  implying  the 
want  of  a  marketable  title,  which  can  only  arise  from  a  defective  tenure 
of  land,  for  which  the  most  obvious  remedy  is  that  recently  adopted 
in  our  Indian  empire,  of  giving  to  the  occupiers  full  and  perfect 
ownership.  The  defects  in  the  law  and  its  administration  and  the 
practical  working  of  the  police  system  in  Bussia  are  prominently 
brought  under  notice.  When  we  are  annually  reminded  of  our  large 
national  expenditure  for  the  administration  of  justice,  and  when  in 
our  respective  districts  we  are  sometimes  inclined  to  grumble  a  little 
at  the  demands  made  upon  us  for  the  maintenance  of  our  rural  police, 
it  is  well  not  to  lose  sight  of  the  very  intimate  connection  subsisting 
between  a  due  administration  of  justice  and  the  prosperity  of  agri- 
culture. The  proposal  to  substitute  livrets^  or  pass-books,  for  the  old 
passports  of  the  workmen,  is  worthy  of  our  consideration.  We  know, 
in  the  case  of  domestic  servants,  how  desirous  we  are  that  they  should 
bring  a  good  character  from  their  last  place.  The  object  of  these 
UvreU  is,  that  they  should  be  a  passport  to  the  workman  from  one 
master  to  another,  in  the  same  way  as  the  books  which  are  furnished 
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to  joumeymen  in  yarions  trades  in  tliis  country  when  they  temoTe 
from  town  to  town.  Perhaps,  owing  to  the  operation  of  onr  Poor-laws, 
which  give  urgent  reasons  for  employing  all  workmen,  good,  bad, 
or  indifferent,  and  therefore  paying  ^em  all  at  the  same  rate,  the 
importance  of  good  character  to  the  agrictiltaral  labourer,  and  the 
additional  Talue  which  ought  to  attach  to  his  services,  if  he  be  really 
a  responsible,  trustworthy  man,  has  been  too  much  overlooked.  In  our 
more  advanced  state  of  agriculture  it  would  be  a  gain  if  the  English 
workman,  instead  of  being  hired  annually,  with  or  without  a  character, 
at  a  statute  &ir,  were  passed  on  from  one  neighbourhood  to  another 
with  that  kind  of  character  which  would  be  implied  in  the  existence  of 
these  litretSy  or  pass-books.  There  is  yet  another  point  in  which  we 
have  also  a  lesson  to  learn,  viz.,  What  is  the  practical  e£Eect  of  dry- 
ing com  upon  its  bulk?  When  com  is  dried,  what  is  the  rela- 
tion between  the  loss  in  volume  or  bulk,  and  the  increase  of  weight  per 
bushel,  or  in  specific  gravity  ?  Practically  the  question  often  arises 
whether  we  should  sell  our  wheat  in  a  somewhat  damp  condition,  i|i 
August,  or  wait  a  week  or  two,  until  it  had  become  dry,  when  it  would 
weigh  1  or  2  lbs.  per  bushel  more,  and  perhaps  realise  an  additional 
2«.  per  quarter,  but  with  a  loss  of  bulk. 


Meeting  of  Weekly  Council^  March  12th.  Mr.  Batmond  Babkeb, 
Vice-President,  in  the  Chair. 

Leotube  by  Pbofessob  Yobloksb  ok  Milk. 

Professor  Yoelckeb  said :  Milk  is  essentially  an  emulsion  of  &tty 
particles  in  a  solution  of  casein  and  milk-sugar.  The  fatty  matter  i» 
not  contained  in  it  in  a  free  condition,  but  enclosed  in  a  little  cell, 
consisting  of  casein,  a  substance  which  exists  also  in  a  state  of  solution 
in  milk,  and  is  precipitated  when  milk  gets  sour ;  in  other  words,  the 
butter  is  encash  in  curd.  These  milk-globules  are  of  different  sizes 
in  different  animals ;  and  even  in  animals  of  the  same  kind  they  vary 
from  the  l-2000th  to  the  l-4000th  part  of  an  inch.  They  are  gene- 
rally round,  but  sometimes  egg-shaped.  Certain  yellow  spots,  ^ed 
epiliielium  cells,  are  generally  found  in  minute  quantities  even  in 
sound  milk.  Besides  the  substances  just  mentioned,  milk  invariably 
contains  a  certain  proportion  of  mineral  matter,  which  is  essentiallj 
the  same  as  the  incombustible  part  of  bone.  The  ash  of  milk  is  xich 
in  phosphate  of  lime  and  phosphate  of  magnesia,  or  bone-earth. 
Butter,  curd,  milk-sugar,  and  mineral  substances  are  then  the  normal 
constituents  of  milk.  In  diseased  milk  we  find  a  number  of  accidental 
substances  which,  although  they  cannot  always  be  identified  by  chemical 
tests,  may  generally  be  recognised  by  the  microscope.  This  is  the  case 
with  pus,  or  corrupt  matter ;  but  even  the  microscope  is  not  able  in 
all  cases  to  decide  whether  the  milk  is  wholesome  or  not. 

In  many  instances  food  contains  substances  which  have  a  decidedly 
medicinal  effect,  and  which,  passing  rapidly  into  the  milk,  convey  to 
it  the  same  medicinal  properties  which  the  substances  themselves 
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pofssess.  Thus,  if  an  animal  takes  castor-oil  in  considerable  quan- 
tities, the  purgative  effects  of  the  oil  pass  into  the  milk.  Colonring 
matters — the  red  in  madder,  the  bine  in  indigo,  and  the  tint  of  the 
comonon  weeds  MercuriaUs  annua  and  Polygonum  aviculare — likewise 
pass  into  milk'  and  colonr  it.  In  like  manner  smelling  substances 
communicate  a  taste ;  and  it  is  thus  that  the  turnip  flavour  is  imparted 
to  milk. 

The  white  appearance  of  milk  is  due  to  the  milk-globules  suspended 
in  it.  As  these  globules  are  separated  in  the  shape  of  cream,  the 
milk  becomes  clearer,  and  acquires  a  peculiar  bluish  tint,  which  is  a 
very  good  indication  of  its  character.  The  less  transparent  milk  is, 
the  better,  and  the  more  butter  it  contains.  An  extensive  series  of 
analyses  of  milk,  which  I  have  made,  has  brought  out  this  fact,  that, 
while  the  proportion  of  casein  varies  but  in  a  trifling  degree,  the 
amomit  of  butter  or  &tty  matter  in  milk  is  subject  to  very  great  varia- 
tion.     The  following  table  will  give   some  idea  of  the  amount  of 


Water 

Batter 

Casein 

Milk'sngar    . . 
Mineral  matter  (ash) 


Percentage  of  dry  matters  . . 


Composition  of  New  Milk. 


1. 


83-90 


7' 
3" 

4' 


62 
31 
46 
71 


100*00 
16-10 


2, 


85-20 


4' 
3' 
5 
1' 


96 
66 
05 
13 


100-00 
14-80 


3. 


87*40 

3-43 

3-12 

5-12 

•93 


100*00 
12*60 


89-95 


1 
2 

4 


*99 

'94 

48 

64 


100-00 
10-05 


these  variations.  In  the  first  sample  you  have,  in  round  numbers,  no 
less  than  7i  per  cent,  of  butter ;  in  the  second,  5  per  cent. ;  in  the 
third.  Si  per  cent.;  and  in  the  fourth,  2  per  cent.  These  four 
samples  have  been  selected  to  show  the  widest  range  of  variation 
which  I  have  met  with  in  milk.  The  first  sample,  which  is  an 
exceedingly  rich  one,  comes  from  the  dairy  of  Mr.  Harrison,  of 
Froster  Court ;  the  second  sample  is  richer  in  butter  than  ordinary ; 
the  third  fedrly  represents  the  composition  of  milk  of  average  good 
quality ;  and  tiie  last,  milk  of  poor  quality.  They  are  all  four  genuine 
milk,  and  not  produced  in  any  way  abnormally.  I  ascribe  the  great 
richness  of  the  first  to  the  extremely  good  pasture  upon  which  the 
cows  were  being  fed  at  a  season  of  the  year  when  milk  generally  be- 
comes richer  in  quality,  but  less  in  quantity — that  is,  in  September 
and  October,  and  up  to  November.  Generally  speaking,  milk  is  richer 
in  the  fall,  and  poorer  in  the  spring;  but  if  animals  are  stinted  in 
food  in  autumn,  they  yield  not  only  Uttie,  but  also  poor  milk.  I  will 
now  point  out  the  great  differences  in  the  composition  of  the  milk  of 
different  animals.  The  following  table  shows  the  composition  of 
the  milk  of  herbivorous  animals,  and  one  example  of  the  milk  of 
carnivorous  animals. 
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ComposlUoQ  of  the  Milk  of— 

Cow. 

Human. 

Am. 

Qoat. 

Ewe. 

Garaivms 

Water  ..    .. 
Butter 
Casein 
Milk  sugar 
Mineral  mat- 
ters (ash) 

87-02 
3-13 

4*48 
4-77 

•60 

88*94 
2-67 
3^92 
4*33 

•14 

91-G5 

•u 

1-82 
6-08 

-34 

85-54 
4*08 
4*52 

|5-86 

76-70  ! 

1-20 
13-37 

7-10  , 

1-63  1 

1 

83-10 
4*45 
5*76 
6-73 

•96 

67-20 

13-30 

14-60 

3*42 

1-48 

100-00 

100*00 

100 '00 

100*00 

100*00  ' 

100-00 

100-00 

The  milk  of  camiyoroufi  animals  is  yery  much  the  richer  in  all  the 
yarious  constitnents,  especially  in  casein  or  curd.  No  other  food  will 
at  all  compare  with  it.  Solid  butcher's-meiEit  contains  less  real  nutri- 
ment and  more  water  than  this  description  of  milk.  This  will  explain 
at  once  the  extreme  difficulty  of  bringing  up  a  puppy  by  hand.  No 
kind  of  food  is  sufficiently  concentrated  adequately  to  provide  for  the 
nourishment  of  a  puppy,  strong  beef-tea  being  perhajM  the  most 
available  substitute  for  that  purpose.  It  is  not  only  the  amomit  of 
curd,  but  also  that  of  butter,  which  is  so  extremely  large  in  the  milk 
of  a  bitch.  The  milk  of  camiyorous  animals  has  another  peculiarity, 
yiz.  that  it  contains  no  milk-sugar  at  all.  Milk-sugar  is  very  abun- 
dant in  the  milk  of  herbivorous  animals ;  and,  curiously  enough,  it 
makes  its  appearance  in  the  milk  of  carnivorous  animals  when,  by 
domestication,  they  become  gradually  accustomed  to  bread  diet,  and 
increases  with  the  increased  amount  of  bread  and  starchy  food  supplied 
to  the  animal.  This  shows  the  intimate  connexion  between  the  food 
and  the  composition  of  the  milk. 

Compared  with  the  milk  of  carnivorous  animals,  that  of  the  ass 
appears  extremely  poor;  whereas  it  shows,  according  to  the  table 
before  you,  as  much  as  91^  per  cent,  of  water,  it  contains  but  little 
casein,  scarcely  any  butter,  and  a  small  quantity  of  ash.  On  the  other 
hand,  it  is,  comparatively  speaking,  rich  in  milk-sugar,  which  is  a  veiy 
digestible  material ;  hence,  on  the  Continent,  it  is  used  as  medicine  in 
cases  of  indigestion,  especially  for  children,  who  take  a  teaspoonful  or 
two  at  a  time ;  as  an  aperient  medicine,  I  do  not  know  any  so  wholesome 
for  invalids  as  this  lacteine,  as  it  is  called.  The  composition  of  the  milk 
of  a  well-fed  donkey  would,  however,  be  probably  more  rich  than  the 
sample  analysed,  wluch  was  taken  from  a  German  donkey,  which,  like 
Irish  donkeys,  lived  on  the  road-side,  certainly  not  on  the  richest  kind 
of  food. 

Let  me  now  notice  the  composition  of  two  specimens  of  ewe's  milk 
quite  recently  analysed  by  me.  The  first  sample  I  had  the  pleasoie 
of  analysing  for  his  Grace  the  Duke  of  Eichmond.  Having  lost  many 
lambs  in  his  flock,  his  Grace  thought  it  probable  that  &e  cause  of 
this  was  that  the  milk  was  poor,  or  contained  something  injurious. 
On  carefully  examining  the  milk  with  the  microscope,  I  found  it  per- 
fectly normal,  showing  no  symptom  of  disease.     My  analysis  also 
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Agreed  in  the  mam  with  other  published  aoftlyses  of  ewe's  milk.  Bnt 
on  making  the  second  analysis  from  the  milk  of  ewes  on  the  College 
farm,  which  had  lambed  about  three  days,  I  was  stmck  with  the  very 
great  difference  in  quality  exhibited,  the  latter  sample  containing  80 
per  cent,  of  solid  matter,  whereas  in  the  former  we  have  only  16.  I 
have  not  learned,  in  the  case  of  the  Duke  of  Richmond's  ewes,  what 
time  had  elapsed  since  they  lambed — a  circnmstanoe  which  very  mnch 
influences  the  quality  of  the  milk ;  indeed  the  first  milk  yielded  by 
the  ewe  after  the  lamb  is  dropped  is  more  like  cream  than  milk.  I 
have  reported  to  the  Duke  of  Richmond  that  the  milk  was  of  good 
quality  compared  with  other  samples  of  ewe's  milk,  analyses  of  which 
I  made,  not  in  England,  but  on  the  Continent :  it  is  quite  possible 
that,  after  all,  this  milk  was  of  an  inferior  quality,  but  we  have  not 
sufficient  data  to  establish  the  fact.  It  is  very  interesting  to  notice 
the  high  concentration  of  the  nulk  of  ewes  in  the  first  three  or  four 
days  after  lambing,  a  circumstance  which  explains  the  difficulty  which 
is  experienced  in  bringing  up  a  lamb  when  the  mother  has  died 
shortly  after  its  birth.  I  propose  now  to  reserve  a  couple  of  ewes, 
and  to  analyse  their  milk  firom  time  to  time,  that  I  may  ascertain 
what  is  its  average  composition,  and  to  what  extent  it  gradually 
becomefl  poorer. 

The  quality  of  cow's  milk  is  affected  by  the  age  of  the  animal,  as 
well  as  by  the  distance  from  the  time  of  calving.  An  old  cow  does 
not  yield  such  good  milk  or  as  much  milk  as  a  young  one.  I  have 
seen  an  analysis  of  a  very  poor  milk,  analysed  in  Holland  by  Dr^ 
Bamnbaur,  which  came  from  a  cow  which  has  had  ten  calves.  Nothing 
appears  so  unprofitable  as  to  keep  cows  for  so  long  a  period.  Gene- 
rally speaking,  after  the  fourth  or  fifth  calf,  the  milk  becomes  poorer. 

Climate  also  affects  the  quality  of  the  nulk  in  a  remarkable  degree. 
In  moist  and  temperate  seasons  and  localities  we  obtain  a  larger 
quantity,  though  generally  a  poorer  description  of  milk,  than  in  dry 
and  warm  countries.  The  quality  of  milk  is  thus  affected  by  the 
temperature,  and  the  amount  of  moisture  in  the  atmosphere;  but 
something  no  doubt  is  also  due  to  the  greater  amount  of  water  which 
in  wet  seasons  is  present  in  the  produce.  That  the  general  state  of 
health  and  condition  of  the  animal  has  a  marked  influence  on  the 
quality  of  the  milk,  need  hardly  be  stated. 

The  time  at  which  the  milk  is  taken  is  said  to  have  also  an  effect  upon 
tho  quality.  In  most  agricultural  treatises  you  will  find  it  stated  that 
morning  milk  is  generally  richer  than  evening  milk ;  but  my  results  do 
not  favour  that  general  notion.  Out  of  thirty-two  samples  which  I  ana- 
lysed, taken  in  the  morning  and  the  evening  of  the  same  day,  I  found 
in  eight  cases  the  morning  poorer  than  the  evening  milk,  in  four  cases 
I  found  it  richer,  and  in  four  there  was  no  perceptible  difference.  I 
had  taken  it  for  granted  that  the  morning  milk  was  the  richer ;  and 
indeed  the  first  three  analyses  which  I  made  confirmed  this  impression ; 
but,  on  extending  the  series  of  analyses,  I  found  a  larger  number  of  cases 
in  which  the  evening  was  richer  than  the  morloing  milk.  This  was  a 
usefril  warning  against  hasty  generalisation.  The  conclusion  at  which 
I  arrived  is,  that  the  time  of  day  has  not  so  much  to  do  with  the 
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matter  as  the  quantity  aad  quality  of  the  food  which  is  given  some 
three  or  four  hours  before  milking.  I  have  traced  this  distinctly. 
At  one  time  I  have  found  the  milk  of  our  dairy  stock  poor  in  &e 
evening.  The  cows  were  then  out  at  grass,  and  had  not  a  sufficient 
supply ;  they  received  in  the  evening  oilcake  and  rapecake,  and  then 
they  produced  in  the  morning  richer  milk,  showing  plainly  the  effect 
of  the  food  upon  the  morning  milk.  At  another  time,  in  the  winter, 
I  found  that,  when  the  cows  were  fed  in  the  morning  and  in  the  middle 
of  the  day  with  barley-meal  and  rapecake,  they  produced  richer 
evening  milk.  I  believe  ^en  that  the  qualily  of  the  milk  is  affected 
by  the  food,  and  by  the  time  at  which  food  is  given  to  cows. 

The  race,  and  breed,  and  size  of  the  animal  have  also  an  important 
influence  on  the  quality  of  the  milk.  The  Aldemeys,  the  Ghatelaynefi, 
&c.,  are  too  well  known  to  practical  men  for  the  rich  quality  of  their 
milk  to  need  any  comment  on  my  part.  It  is  generally  believed  that 
thoroughbred  cows  do  not  produce  so  much  or  so  rich  a  milk  as  the 
common  dairy  stock — that  grass-fed  stock  produces  more  and  a  better 
description  of  milk.  Some  experiments  which  I  have  made  on  this 
subject  have  given  me  a  rather  unexpected  result,  from  which  I  cannot 
draw  satisfiftctory  inferences. 

•  In  the  mon&  of  September,  1860,  I  selected  three  cows  from 
the  common  dairy  stock  and  three  pedigree  shorthorns.  They  were 
kept  in  the  neighbourhood  of  Bristol,  on  what  is  at  present  Mr. 
Stratton's  farm,  which  was  then  in  the  occupation  of  Mr.  Proctor, 
being  fed  upon  good  pasture-land.  After  a  time  the  cows  received, 
besides  the  grass,  1  lb.  apiece  of  .excellent  linseed,  and  in  a  week's 
time  a  second  pound  was  added.  I  carefally  ascertained  Hhe  quan- 
tity and  the  quality  of  the  milk  at  different  periods,  but  could  not 
discover  much  difference  in  the  milk  given  severally  by  the  two 
kinds  of  cows,  nor  any  perceptible  change  in  the  quantity  or 
quality  given  by  either  when  the  richer  food  was  supplied.  Thus  the 
common  cows  yielded  milk  which  gave  nearly  4  per  cent,  of  butter, 
and  the  thoroughbred  shorthorns  gave  a  milk  of  the  same  qualify 
within  one-fifth  per  cent.  The  total  amount  of  solid  matter  in  both 
cases  was  the  same.  The  quantity  of  milk  produced  by  the  three 
pedigree  cows,  kept  on  grass  alone,  amounted  to  28  pints  in  the  morn- 
ing and  21  in  the  evening,  making  together  49  pints.  The  common 
daory  stock  produced  rather  more  than  81  pints  in  the  morning  and 
21  in  the  evening,  making  together  52  pints.  When  they  received 
1  lb.  of  cake  per  cow,  the  throe  pedigree  cows  gave  in  the  morning 
26^  pints,  and  in  the  evening  22,  nuJking  together  48^  pints.  The 
throe  common  dairy  cows  produced  in  &e  morning  28^  pints,  and 
in  the  evening  18,  making  together  46^  pints.  When  2  lbs.  of  cake 
wero  given  to  each  cow,  tibie  three  pedigree  cows  produced  26}  pints 
in  the  morning  and  21  in  the  evening,  in  all  47j^  pints;  whereas 
the  three  common  dairy  cows,  with  the  same  quantity  of  cake, 
produced  80  pints  in  tihe  morning  and  19  in  the  evening,  in  all 
49  pints.  It  follows  from  tins,  that,  whilst  the  quality  of  the  milk 
was  not  materially  bettered,  the  quantity  became  slightly  less,  espe- 
cially  in  the  case  of  the  three  ordinary  oows.    It  would  appear, 
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then,  that  the  additional  food  had  a  tendency  to  go  into  meat  or 
to  produce  UL  This  shows  that  we  cannot  increase  or  improve  ad 
tn/im'fum  the  quantity  or  quality  of  milk.  Cows  which  have  a  ten- 
dency to  fatten  when  supplied  with  additional  food  rich  in  oil  and  in 
flesh-forming  materials,  like  linseed-cake,  have  the  power  of  converting 
that  food  into  fat ;  but  they  do  not  produce  a  richer  milk,  and  they 
may  even  produce  it  in  smaller  quantity.  It  is  this  which  renders  all 
investigations  on  the  influence  of  food  upon  the  quantity  and  quality 
of  milk  so  extremely  difficult.  According  to  theory  it  would  appear 
that  food  rich  in  oily  or  &tty  matter  would  be  extremely  usefal  for 
producing  rich  milk ;  but  in  practice  we  sometimes  find  that  it  pro- 
duces iaX  and  flesh  instead.  Sometimes  its  influence  is  even  ii\jurious ; 
for  cows  supplied  too  abundantly  with  linseed-cake  produce  milk  which 
does  not  make  good  butter.    . 

A  very  curious  case  of  this  kind  was  brought  under  my  notice  some 
time  ago  by  Mr.  Barthropp.  He  had  milk  which  furnished  cream  that 
could  not  be  made  into  butter.  When  put  into  the  chum  it  beat  up 
into  froth  ;  the  casein  would  not  separate  from  the  butter,  even  in  the 
cold  weather  of  January.  Mr.  Barthropp  had  given  his  cows  linseed-cake 
in  considerable  quantities ;  and  this  cake,  perhaps  for  want  of  being 
mixed  with  a  sufficient  quantity  of  good  dry  hay,  evidently  had  the 
eflect  of  producing  too  much  liquid  &t.  On  tiying  to  separate  as  much 
as  possible  the  solid  or  ciystallised  &t  from  the  liquid  &t,  1  found 
that  the  latter  was  very  much  in  excess  of  the  former.  This  is  the 
most  striking  instance  of  the  influence  of  a  great  excess  of  oily  food 
on  the  quality  of  cream,  and  consequently  on  the  butter,  which  has 
come  under  my  notice. 

In  speaking  of  the  quality  of  cream,  I  would  take  this  opportunity 
of  remarking,  that  bad  oilcake,  and  particularly  bad  linseed-cake,  does 
a  great  deal  n^ore  harm  than  is  generally  supposed  by  dairymen.  The 
inferior  taste  of  the  nulk  is  well  known.  The  wholesomeness  of  the 
milk  of  stall-fed  cows  is  further  affected  by  the  abominable  matters 
which  are  occasionally  put  into  linseed-cake.  Oilcake^crushers  seem 
now  to  have  the  privilege  of  incorporating  any  kind  of  oily  refdse  with 
linseed-cake ;  and  since  this  has  been  the  case,  we  have  heard  more  fre- 
quently of  diseased  milk,  and  of  nulk  which  has  a  disagreeable  flavour. 
If  cows  must  have  extra  food,  and  linseed-cake  be  preferred  for  the 
purpose,  the  vexy  best  and  purest  kind  of  cake  will  answer  best. 

Distillery  wash,  the  acid  water  of  starchmakers,  and  similar 
refuse,  make  milk,  as  is  weU known,  watery;  and  this  dispenses 
with  tiie  necessity  of  mixing  it  afterwards  with  water.  Water  is  not 
so  much  added  to  milk  as  it  is  incorporated  in  the  animal  system 
before  the  milk  is  produced.  It  is  wdl  known  that  acid  water,  and 
especially  water  that  contains  lactic  acid,  has  a  tendency  to  produce 
an  abuncLuice  of  milk.  When  i^Tiimft^la  are  fed  with  concentrated  food, 
such  as  bean-meal  or  cake,  it  may,  perhaps,  .be  advisable — in  the 
absence  of  brewers*  grains  or  distUlexy  refdse, — ^two  materials  which 
contain  lactic  acid — to'  generate  some  lactic  acid  by  keeping  barley- 
meal  for  some  time  in  contact  with  water,  and  by  letting  it  slighUy 
fennent,  some  vegetable  matter  perhaps  being  added,  which  has  a 
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tendency  to  hasten  the  process.  By  doing  this,  I  am  inclined  to 
think  that  concentrated  food  like  cotton-cake,  or  bean-meal,  or  np&- 
cake,  would  be  rendered  more  digestible  —  more  readily  aTailable 
for  ^e  production  of  milk  of  a  good  quality. 

Time  does  not  allow  me  to  speak  at  length  of  the  influence  of 
various  kinds  of  food  on  the  dairy.  I  will  ^erefore,  in  conclusion, 
only  direct  the  attention  of  the  members  of  the  Society  to  the  dif- 
ferent modes  of  testing  the  quality  of  milk. 

We  have  instruments — lactometers,  as  they  are  called — made  for 
this  purpose ;  but  these  lead  frequently  to  erroneous  conclusions, 
being  most  of  them  based  on  erroneous  principles.  The  com- 
mon lactometer,  which  is  in  eflect  a  float,  when  immersed  in  milk, 
indicates  by  its  position  the  strength  of  that  liquid.  Milk  which 
is  more  dense  keeps  the  float  higher:  milk  which  is  less  dense 
allows  it  to  sink  lower :  when  water,  therefore,  is  mixed  with  milk, 
the  float  will  sink  deeper.  But  there  is  one  consideration  which  bas 
here  to  be  taken  into  account.  It  is  this — that  the  butter  in  the 
cream  is  lighter  than  the  whey  of  milk.  Cream,  I  find  by  direct 
determinations,  has  a  specific  gravity  of  1*012  to  1*019.  It  varies 
slightly.  It  is  a  little  heavier  than  water,  but  lighter  than  the  whey 
of  milk,  or  skimmed  milk.  Milk  rich  in  cream  would,  therefore,  be 
lighter  than  milk  poor  in  cream.  By  this  lactometer  an  extra  quantity 
of  cream  in  milk  is  indicated  in  precisely  the  same  way  as  an  extra 
quantity  of  water.  In  short,  this  instrument,  which  measures  the 
density  of  milk,  furnishes  very  incorrect  results.  I  cannot,  perhaps, 
make  this  clearer  to  you  than  by  giving  one  or  two  determinations. 
In  testing  the  specific  gravity  of  good  milk,  I  found  it  as  follows :— - 
1-030  to  1*032.  By  skimming  off  the  cream  the  gravity  is  increased. 
The  lactometer,  again  immersed  in  the  skimmed  milk,  now  rises  ^:^ 
divisions,  and  indicates  1*037.  But  if  I  take  off  from  «this  milk  the 
cream,  and  then  put  10  per  cent,  of  water  to  it,  I  get  again  precisely 
the  same  specific  gravity  which  the  new  milk  originally  indicated, 
namely,  1*032.  I  believe  that  the  adulteration  most  commonly  prac- 
tised in  large  towns  consists  in  taking  off  the  cream,  and  then,  if  the 
milk  be  particularly  good,  adding  a  little  water.  This  is  not  indi- 
cated by  the  common  lactometer.  To  meet  this  objection  attempts 
have  been  made  to  construct  a  lactometer  on  totally  different  prin- 
ciples. If  the  milk  is  put  into  a  graduated  glass  and  allowed  to  settle, 
some  of  the  cream  rises,  and  the  quantity  can  then  be  read  off.  In 
good  milk  I  find  from  10  to  12  per  cent,  of  cream  by  volume ;  in  poor 
milk  there  is  sometimes  as  little  as  from  6  to  7  per  cent.  These 
instruments  give  more  useful  results  than  I  at  first  expected,  and  are 
useful  as  a  means  of  making  comparisons. 

Temperature  has  some  i^uence  on  the  separation  of  the  cream,  but 
not  so  great,  according  to  my  experiments,  as  is  generally  believed. 
When  the  temperature  is  about  50^,  most  of  the  cream  is  separated 
from  the  milk  in  from  eighteen  to  twenty-four  hours;  and  abont 
7-lOths  per  cent,  of  fi^tty  matter  remains  in  the  skimmed  milk. 
However  long  you  may  keep  milk  at  rest,  it  is  impossible  to  separate 
the  cream  completely ;  and  if  the  process  be  conducted  at  a  temperatoro 
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of  about  50°,  a  longer  time  than  twenty-four  hours  will  not  add  appre- 
ciably to  the  quantity  separated.  But  though  the  bulk  of  the  cream 
be  not  increased,  it  may  become  denser  when  the  temperature  is 
increased.  In  comparative  experiments,  therefore,  an  equal  tem- 
perature should  be  maintained. 

The  two  kinds  of  lactometers  might  be  used  together  with  advantage  : 
one  to  measure  the  amount  of  cream,  and  the  ot^er  to  take  the  density 
of  the  skimmed  milk.  When  large  quantities  of  milk  have  to  be  sup- 
plied to  workhouses  or.  public  institutions,  it  is  very  desirable  to  have  a 
ready  mode  of  testing  its  quality.  It  might  be  so  arranged  that,  when 
the  milk  comes  in,  some  of  it  should  be  placed  in  graduated  tubes,  and 
at  tlie  end  of  twenty-four  hours  the  skimmed  milk  could  be  drawn  off,  and 
a  float  put  into  it.  This  float  might  be  so  constructed  as  to  give  the 
proportion  of  water  in  the  milk  from  10  to  12  per  cent.  I  intend  to 
moke  a  number  of  analyses  of  milk  purposely  mixed  with  water,  and 
to  construct  a  set  of  two  instruments  for  testing  the  quality  of  milk. 
When  the  ordinary  lactometer,  which  measures  the  amount  of  cream 
in  the  milk,  is  used,  practical  difQcuIty  is  experienced  in  removing  the 
cream.  You  might  do  it  with  a  pipette ;  but  unless  you  have  a  very 
steady  hand  indeed  you  cannot  get  all  the  cream  off :  at  any  rate  the 
servants  in  a  large  establishment  could  not  be  expected  to  do  it.  I 
have,  therefore,  thought  of  using  an  instrument  similar  to  the  alcali* 
meter  of  Dr.  Moore,  analytical  chemist  of  Coblentz.  It  is  a  very 
haudy  instrument,  which  is  frequently  used  in  chemical  laboratories^ 
consisting  of  a  graduated  tube  divided  into  one  hundred  parts,  each 
of  seven  grains  content,  the  whole  being  the  hundredth  part  of  a 
gallon.  You  mil  by  this  means  get  a  proportionate  part  of  a  gallon. 
^Thc  milk  is  filled  in,  and  then  left  for  four-and-twenty  hours.  The 
cream  rises,  and  can  be  readily  let  off  in  this  manAer.  H^'he  Professor 
gave  a  practical  illustration  with  the  apparatus.]  The  specimen 
before  me  contains  no  less  than  fifteen  measures,  a  large  amount  of 
cream.  If  in  London  milk  you  get  eight  or  nine  measiures  of  cream, 
you  must  be  satisfied :  very  frequently  you  will  get  only  seven,  and 
oven  six.  In  this  instrument  the  skim  milk  is  prevented  from  flowing 
out  by  means  of  a  clasp,  and  an  Indian  rubber  tubing  at  the  bottom^, 
which,  being  pressed,  allows  the  skim  milk  to  flow  off,  so  that  the 
cream  gradually  descends  without  a  particle  escaping.  I  am  at . 
present  occupied  in  the  endeavour  to  ascertain  if  cream  is  of  a  uniform 
composition  when  gathered  in  this  way.  If  it  is  so,  then  we  might 
form  some  idea  of  Uie  amount  of  butter  that  a  given  quantity  of  milk 
should  produce.  There  is  one  other  lactometer,  or  milk-tester,  which 
is  simply  a  graduated  cylinder,  in  which  the  milk  is  kept  from  the 
influence  of  the  atmosphere.  In  other  respects  it  resembles  the 
graduated  tube ;  but  all  the  tubes  in  which  graduation  begins  at  the 
top  have  this  practical  inconvenienpe,  that  the  skinuned  nulk  cannot 
be  removed.  Of  late  I  have  been  endeavouring  to  ascertain  whether 
the  size  of  the  tube  affects  the  quantity  of  cream  which  is  thrown  up,  or 
whether  it  makes  any  appreciable  difference.  As  fEur  as  I  have  gone, 
trying  tubes  of  three  sizes,  I  do  Qot  find  any  difference  in  the  volume. 
These  instruments  and  investigations,  which  assume  very  varied 
aspects,  will  continue  to  occupy  my  attention. 
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The  Discussion. 

Mr.  Beale  Brown  said,  he  had  found  by  his  own  experience  that  it 
was  possible  to  give  additional  food  to  his  cows,  which  tended  to  fatten 
them,  without  making  any  difference  in  the  yield  of  cream.  He  also 
inquired  whether  the  practice  of  scalding  milk,  which  was  adopted 
in  Devonshire,  did  not  produce  a  complete  separation  of  the  cream 
fipom  the  milk  ? — to  which  Professor  Voelcker  answered,  he  had  no 
doubt  that  the  scalding  of  milk  would  throw  up  a  little  more  cream ; 
but  no  amount  of  boiling  would  effect  a  complete  separation.  Mr. 
Browne  also  called  attention  to  a  statement  in  the  *  Irish  Farmers' 
Gazette,*  that  the  use  of  gorse  greatly  increased  the  quantity  of  milk ; 
and  suggested  that  it  might  be  well  to  resort  to  gorse  at  a  period  ojf 
the  year  when  other  kinds  of  food  were  not  abundant. 

Professor  Yoelceer  was  aware  that  in  some  parts  of  Scotland 
waste  lands  which  did  not  bear  anything  before,  are  now  cultivated 
entirely  with  gorse,  intended  for  horses ;  and  he  was  inclined  to  think 
that  this,  being  a  concentr&ted  food,  might  also  be  given  with  advan- 
tage to  dairy  stock. 

Lord  Fevershah  suggested  that  further  inquiries  as  to  the  com- 
parative merits  of  different  breeds  of  cows  were  desirable.  The  Pro- 
fessor had  not  alluded  to  roots,  but  he  presumed  he  would  not  object 
to  them  as  winter  food.  Mangold-wurtzel,  carrots,  and  swede  tumips 
were,  he  believed,  excellent  food  for  winter.  True,  the  turnip  mi^t 
impart  a  peculiar  flavour  to  the  milk,  but  some  persons  said  that  that 
might  bo  counteracted.  Mangold-wurtzel,  however,  in  winter,  and 
early  in  spring,  was  certainly  an  important  ingredient  in  feeding 
milch  cows ;  and  he  did  not  believe  tiiat  it  would  be  the  means  of 
increasing  the  fat  of 'the  animal,  but  rather  of  augmenting  the  quantity 
of  milk. 

Mr.  Moore  said,  some  years  ago  he  made  experiments  with  Aldemej, 
Shorthorn,  Hereford,  and  pedigree  cows,  and  the  result  was  so  &r 
satisfactory  that  he  found  little  difference  between  them.  He  tested 
in  various  ways — drawing  off  the  milk  by  means  of  a  syphon— the 
quantity  of  milk  yielded  morning  and  evening,  at  different  dates 
from  the  time  of  calving,  and  found  it  very  uniform  in  shorthorns, 
Herefords,  and  pedigree  cows,  though  there  was  a  great  difference  in 
•quality.  He  wished  to  inquire  of  Professor  Voelcker,  whether  there 
was  any  one  particular  description  of  milk-pan  that  was  preferable  to 
smother,  and  whether  the  depth  of  the  pan  was  calculated  to  have  any 
effect  upon  the  quantity  of  cream  that  a  certain  quantity  of  milk  would 
give  forth? 

Mr.  Cantrell  asked  of  what  material  the  Professor  would  recom- 
mend the  pans  to  be  made.  In  his  experience  he  had  found  that  a 
common  brown  earthenware  pan,  glazed  on  the  inside,  threw  up  more 
cream  than  the  enamelled  iron  pans,  which  he  had  also  used  with 
success. 

Professor  Yoelceer  thought  that,  in  reference  to  the  shape  and  size  of 
tnilk-pans,  shallow  vessels  were  the  best.  They  threw  up  more  cream, 
and  preserved  the  milk  better.  Milk  could  not  be  kept  together  to 
any  depth  without  its  getting  heated  and  spoiled.     It  was  an  eiro- 
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neons  yiew  to  take  to  say  that  excess  of  air  was  injurious  to  milk. 
He  would  reoommend  that  the  air  should  be  allowed  to  penetrate  the 
milk  and  come  in  contact  with  it  freely.  If  they  could  also  maintain 
a  current  of  air  through  the  dairy,  it  would  be  all  the  better ;  but 
damp  air  resting  upon  the  t'milk  would  prove  very  injurious  to  it. 
Becently  a  little  work  had  been  published  in  Sweden,  which  recom- 
mended that  the  milk  should  be  exposed  in  shallow  vessels  of  a 
peculiar  shape  and  handy  construction  which  freely  admitted  the 
air.  A  part  of  the  author's  plan  was  to  have  a  fire  in  the  dairy 
whenever  it  was  required ;  and  ho  was  informed  that  when  a  thunder- 
storm was  seen  approaching,  instead  of  keeping  the  milk  cool,  a  fire 
was  at  once  lighted,  and  steam  got  up  to  drive  out  the  excess  of 
moisture.  That  might  seem  to  be  a  curious  proceeding;  but  he 
could  readily  understand  it.  It  was  the  damp,  moist,  heavy  air  that 
spoiled  the  milk.  Bemove  that  air  by  any  means,  and  the  milk  would 
keep.  It  is  of  the  utmost  importance  to  have  a  dry  air  in  the  dairy ; 
and  they  could  now  understand  why  good  dairymen  always  kept  the 
floor  as  dry  as  possible.  When  a  thunder-storm  approached,  the  air 
generally  became  saturated  with  moisture,  and  that  moisture  had  a 
great  deal  to  do  with  spoiling  the  milk. 

Mr.  Blaokburn  said  he  had  always  fomid  that  a  small  depth  of  milk 
threw  up  the  largest  quantity  of  cream,  especially  in  warm  weather, 
when  it  is  important  that  the  cream  should  be  thrown  up  quickly 
because  the  milk  would  not  keep  long.  In  summer  he  invariably 
adhered  to  a  depth  of  1^  inch,  and  in  winter  to  one  of  4  inches  ;  and 
the  skimmed-milk  did  not  then  remain  sufficiently  long  to  acquire 
any  acidity.  He  had  found  that  bean-meal  produced  a  greater  quan- 
tity of  milk  than  any  other  kind  of  food.  In  comparison  with  rape- 
cake  and  linseed-cake,  he  found  that  it  contained  a  larger  amount  of 
flesh-making  principles  than  those  substances,  but  not  so  much  oil. 
Grains,  or  draft,  also  produce  a  large  quantity  of  milk,  which  appear 
to  contain  a  large  quantity  of  phosphoric  acid.  He  had  fed  likewise 
largely  with  bran.  Between  linseed  and  rape-cake  there  was  groat 
differonoe.  Linseed-cake  gave  a  very  unpleasant  smell  and  flavour; 
whereas  rape-cake  was  more  like  grass  in  its  effects.  The  explanation 
nught  perhaps  be,  that  the  oil  in  rape-cake  more  resembled  the  oil  in 
butter  than  that  in  linseed-cake. 

Professor  YoELCKEa  said  that  bean-meal  contained  a  considerable 
quantity  of  starch ;  it  was  an  admitted  fact  that  it  produced  a  large 
quantity  of  butter.  Grains  contained  lactic  acid,  and  also  a  large 
quantity  of  phosphate  of  lime,  which  was  held  in  solution.  A  certain 
amount  of  grains  is  exceedingly  useful  for  dairy-stock,  and  so  also  is 
bran. 

Mr.  Blackburn  further  called  attention  to  a  plan  for  testing  milk  by 
its  opacity,  or  rather,  the  resistance  which  a  body  of  milk  offered  to 
the  passage  of  a  ray  of  light,  and  thus  measuring  it.  [Professor 
VoELCKBB  observed  that  there  was  such  a  lactometer;  but  it  was 
altogether  erroneous  in  principle.]  The  keeping  milk  cool  is  a 
very  important  point.  He  had  sent  a  large  quantity  of  milk 
twenty«five  miles  by  railway,  and  it  arrived  in  a  coagulated  state  unfit 
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for  consumption.  Formerly  it  was  bis  practice  to  have  the  milk 
placed  in  the  milk-kits  just  as  it  came  from  the  cows,  at  a  temperature 
of  about  90°,  and  he  had  frequent  complaints  that  the  milk  would  not 
keep.  He  then  made  seyeral  experiments  with  a  view  to  improyement. 
Eventually  he  tried  the  plan  of  putting  milk  in  refrigerators,  and 
bringing  down  the  temperature  to  that  of  water.  That  plan  entirely 
succeeded ;  and  since  its  adoption  he  had  not  hod  a  single  complaint. 
It  was  exceedingly  important  that  milk  should  be  as  litde  agitated  a$ 
possible,  and  should  not  be  placed  in  vessels  for  transmission  befoie 
it  was  quite  cool. 

Professor  Yoelceeb  said,  The  tube-lactometer,  if  applied  to  test 
milk  that  had  travelled  a  considerable  distance,  would  not  afford  a 
correct  indication  of  its  value  or  quality,  taking  the  percentage  of 
cream  as  an  index.  He  had  tested  milk  after  a  railway  journey  of 
forty  miles,  and  found  that  it  produced  only  one-third  of  the  cream 
which  the  same  milk  had  thrown  up  when  taken  direct  from  the 
cows ;  this  description  of  lactometer  was  therefore  practically  use- 
less when  applied  to  the  great  bulk  of  the  milk  sold  in  large  towns, 
from  the  fact  of  the  cream-globules  being  diffused  through  the  milk, 
and  the  low  temperature  of  such  milk  would  also  prevent  their  rising 
to  the  surface. 


Meeting  of  Weekhf  Council,  March  19th.  Colonel  Ciulloser,  Vice- 
President,  in  the  chair. 

Cattle  Condiments. 

Mr.  Brale  Brown  (Gloucester)  said  that  his  motive  for  bringing 
forward  this  subject  was  a  desire  to  promote  a  friendly  discussion 
upon  matter  fraught  with  great  interest  to  agriculturists  generally. 
He  had  no  connection  with  Mr.  Thorley,  and  should  not  know  him 
if  he  were  in  that  room.  Among  tbe  different  kinds  of  condiments 
now  advertised,  that  of  Mr.  Thorley  held  tbe  most  prominent  place 
before  the  public;  and  of  that  alone  was  be  competent  to  speak 
from  experience ;  at  the  same  time  he  should  be  sorry  to  disparage 
other  condiments  which  might  be  equally  valuable.  Scientific  men 
had  certainly  rather  cried  tbem  down.  Now,  with  all  bis  respect  for 
science  and  its  followers,  be  conceived  that  in  this  they  were 
decidedly  in  error.  He  would  presently  refer  to  a  little  practical 
experience  which  he  had  bad  with  respect  to  condiments ;  and  so 
far  as  that  experience  went,  it  showed  unmistakably  that  they  were 
in  error  on  this  subject.  lie  was  sorry  that  this  should  be  the 
case,  because  he  liked  to  see  science  and  practice  go  hand  in  hand, 
as  had  been  the  case  to  a  considerable  extent  in  agriculture.  He  had 
for  some  years  used  some  of  Mr.  Thorley's  ingredients,  but  thought 
it  unfair  to  take  to  pieces  a  prescription  obtained  at  great  pains  and 
expense.  What  would  become  of  the  medical  science  in  general, 
if  such  a  course  was  adopted  ?  Dr.  Dickson,  the  first  man  in  the 
medical  profession  that  set  his  face  against  bleeding,  who  also 
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introduced  tonic  treatment,  liad  met  with  the  same  reception  as  Mr. 
Thorley  when,  by  combining  a  number  of  ingredients  together 
in  certain  proportions,  he  manufactured  a  food,  which  was  an  excel- 
lent tonic  for  animals,  besides  its  feeding  properties. 

llie  prejudice  which  he  once  entertained  against  this  food 
had  been  thus  removed.  Two  or  three  years  ago,  when  going 
abroad,  he  sold  ofiF  the  great  bulk  of  his  sheep,  but  retained  a 
few  favourites.  During  his  absence  these  animals  got  so  reduced 
in  condition,  that  about  half-a-dozen  of  them  died ;  of  the  sur- 
vivors, some  were  broken -mouthed  and  some  had  no  teeth; 
they  were  kept  on  a  fine  piece  of  clover.  When  he  again  saw 
them  in  the  spring  of  the  year,  they  were  a  perfect  bag  of  bones ; 
and  although  they  were  eating  oUcake  and  com,  they  did  not 
seem  to  be  improving  in  the  least.  Being  distressed  at  this,  he 
bethought  himself  of  Thorley  s  food,  and  procured  some,  vnthout 
being  sanguine  as  to  the  result.  The  food  was  given  with  the 
oilcake  and  the  com,  and  the  animals  improved  in  a  most  extra- 
ordinary degree  ;  so  much  so,  that,  after  they  had  taken  it  for  three 
or  four  weeks,  he  really  hardly  knew  them.  AVhen  a  barrel  was 
exhausted,  he  left  off  giving  them  Thorley's  food,  and  also  their 
supply  of  com  and  cake,  and  still  they  did  remarkably  well.  This 
food  seemed  to  have  renovated  the  whole  constitution.  When  he 
saw  those  animals  about  a  fortnight  ago,  the  ewes  were  in  as  fine 
condition  as  possible  for  lambing.  Some  of  them  had  got  double 
lambs. 

His  interest  in  agriculture  prompted  him  to  communicate  these 
results  to  this  Society,  which  ought  to  be  open  for  the  free  dis- 
cussion of  such  subjects.  He  had  been  informed  that,  if  the  sale 
of  this  food  increased  under  the  sanction  of  the  Society,  its  price 
would  in  consequence  be  very  much  reduced.  That  would  be  a 
very  great  boon.  He  had  received  a  pile  of  letters  on  this  subject 
from  persons  who  had  received  benefit,  and  wished  to  express  their 
favourable  opinion.  He  should  not,  however,  read  these  letters,  but 
rather  hoped  to  hear  the  opinions  of  other  gentlemen  who  could 
<5peak  of  their  own  experience.  For  his  own  part,  he  believed  Mr. 
'Phorley's  invention  to  be  well  worthy  of  attention  ;  he  hoped  that 
it  would  have  support  from  agriculturists  generally,  and  that  its 
price  would  be  so  reduced  that  it  would  be  placed  within  the  reach 
of  tenant-farmers  and  agriculturists  at  large. 

Mr.  Cantrell  (Berks)  said  that  in  March,  last  year,  his  cart- 
horses were  feeding  on  hay  and  chaff,  and  did  very  badly:  he 
determined  to  try  some  of  Thorley's  Food,  though  he  had  been 
much  prejudiced  against  it.  He  gave  them  a  little  every  day,  until 
the  green  food  came,  and  certainly  they  improved  very  much. 
About  a  fortnight  ago,  instead  of  buying  more  of  Thorley's  food,  he 
got  a  condiment  made  by  GriflBn  and  Co.,  of  Wolverhampton,  and 
was  again  astonished  to  see  the  difference  which  was  produced  in 
his  cart-horses  within  a  short  time.  The  quantity  he  gave  was  not 
quite  half  a  pint  per  day.  The  carters  wetted  the  chaff,  then  took 
a  pinch  or  two,  and  sprinkled  it  through  the  sieve. 
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Mr.  Henry  Cotton  (Kent)  had  tried  the  oondimentB  on  an  Irish 
mare  which  had  been  sent  over  from  Ireland  in  a  gale  of  wind. 
He  found  her  very  mnch  out  of  oandition — very  ill ;  but  she  was  so 
much  restored  by  this  food  that  he  was  able  to  hunt  her  last 
year.  He  attributed  her  improvement  entirely  to  the  rapid  action 
of  the  condiment.  He  had  tried  it  also  on  dogs,  and  was  convinced 
that  it  did  them  good  after  a  long  wet  day.  He  had  tried  it  also 
on  cows,  and  found  that  it  produced  a  very  great  and  visible 
improvement  both  in  flesh  and  milk.  He  had  also  tried  it  on  pigs 
with  the  same  result;  he  liad  put  pigs  in  two  different  sties, 
three  in  each,  feeding  one  set  of  pigs  with  this' condiment  and  the 
other  without  it;  and  those  which  had  the  condiment  showed  a 
more  rapid  improvement  in  their  condition  than  those  which  were 
not  supplied  with  it.  Prejudice  such  as  that  felt  against  this  food 
is  no  novelty.  When  he  first  introduced  steam  into  Kent  he  was 
considered  crazy;  now  he  could  look  out  of  his  window  and  see 
seven  or  eight  steam-engines  going  at  once. 

The  Chairman  suggested  that  if  the  price  of  these  condimeats 
were  much  reduced  they  might  be  made  of  inferior  materials.    . 

Mr.  BitIale  Brown  remaiked  on  the  influence  which  the  necessity 
for  advertising  exercised  on  the  price  of  this  food. 

IMi-.  Simpson  (Birmingham)  said  that,  being  a  manufacturer  of 
these  condiments  for  cattle,  ho  did  not  know  whether  he  was  quite 
in  order ;  but  his  object  in  attending  that  discussion  was  to  afibid 
information,  not  to  advertise  his  own  condiments.  The  credit  of 
being  the  first  maker  of  these  condiments  is  due  not  to  Mr.  Thorley, 
but  to  a  man  named  Ilenri.  Analyses  of  tliese  condiments  are  not 
of  the  slightest  use,  beyond  enabling  farmers  to  detect  the  presence 
of  any  rubbish  that  was  put  in  them,  because  their  feeding  pro- 
perties are  not  greater  tlian  those  of  a  good  sample  of  oil-cake. 
Their  sole  value  consists  in  their  health-giving  properties,  and 
these  must,  of  course,  depend  on  the  proper  mixture  of  the  iiigre* 
dients.  This  kind  of  food,  though  useful  as  a  renovator  of  old  stock, 
was  still  more  profitable  for  the  young  animals.  He  found  that  he 
could  rear  calves  at  considerably  less  expense  by  giving  them  this 
food  with  skimmed  milk  than  by  giving  them  new  milk.  He  would 
not  assert  that  skimmed  milk  with  the  condiment  \s  better  than 
new  milk  for  young  stock.  He  begged  to  r^r  to  an  article  by  Mr. 
Bowick  in  *  Bell's  Weekly  Messenger  *  on  feeding  calves  with 
condiment.  He  had  tried  wheat- flour  mixed  with  condiment,  and 
found  it  answer  exceedingly  well.  One  calf  kept  for  four  months 
in  that  way,  at  a  cost  of  17^.  %d,  for  wheat-flour  and  condiments, 
exclusive  of  the  milk,  did  exceedingly  well.  It  was  turned  out 
from  the  1st  of  October  till  after  Christmas,  to  test  its  constitution, 
which  proved  better  than  it  would  have  been  under  the  ordinary 
treatment.  At  fifteen  months  old  it  was  sold  for  10/.  to  the  butcher, 
and  killed  for  beef. 

As  regarded  the  price  of  these  condiments,  three  years  ago  he 
guaranteed  to  deliver  an  article  equal  to  Thorley's  at  18/,  per  ton ; 
and  he  should  be  happy  to  do  that  now.     The  only  question  for 
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formers  to  consider  was  what  such  au  article  was  worth  to  them. 
The  proper  course  was  to  sell  at  a  fair  market  value,  and  thus  secure 
support,  rather  than  to  ask  for  patronage,  in  order  that  the  price 
might  be  hereafter  reduced.  Undoubtedly  there  were  great  ex- 
penses in  the  trade,  such  as  the  cost  of  advertisements,  and  a  con- 
siderable commission  to  agents ;  still  an  article  which  would  give 
satisfaction  might  be  made  at  255.  per  cwt.  With  fair  competition 
prices  would  ultimately  find  their  own  level. 

Mr.  H.  S.  Thompson,  M.P.  (Yorkshire),  thought  Mr.  Beale  Brown 
was  wrong  in  assuming  that  there  was  any  prejudice  on  the  pai*t  of 
the  public  against  Thorley's  Food ;  for  he  had  never  met  with  any 
evidence  of  its  existence.  The  feeling  against  buying  the  food  at  its 
present  price  was  not  a  prejudice,  but  rather  a  conviction  that  it 
would  not  answer  to  lay  out  money  in  purchat-ing  this  article.  If 
this  feeling  could  be  called  a  prejudice,  Mr.  Thorley  had  himself 
created  it  by  advertising  at  such  great  cQst,  and  professing  too  much. 
He  gave  Mr.  Thorley  great  credit  for  the  variety  and  ingenuity  of 
his  advertisements,  for  he  had  never  seen  more  varied  advertise- 
ments at  railway  stations,  than  those  illustrations  which  show  the 
attitude  and  bearing  of  a  horse  before  and  after  taking  this  food. 
In  his  paper  and  his  advertisements  Mr.  Thorley  professed  to  do 
more  than  any  food  could  possibly  accomplish.  If  he  could  reduce 
the  expenses  of  his  advertisements  by  some  .thousands  a  year, 
and  reduce  proportionately  the  price  of  the  food,  he  would  be  more 
likely  to  succeed.  He  (Mr.  Thompson)  was  glad  that  there  was  a 
gentleman  present  who  represented  the  makers  of  another  condi- 
ment, so  that  they  had  the  question  put  fairly  before  them.  With 
reference  to  the  action  of  the  condiment,  he  had  tried  it,  but  on  so 
small  a  scale,  and  for  so  short  a  time,  that  he  did  not  attach  mucli 
importance  to  the  result  himself,  and  therefore  he  would  not  ask 
any  one  else  to  do  so.  As  far  as  it  went  the  result  was  not  satis- 
factory. 

Thej  were  all  indebted  to  Mr.  Lawes  for  his  experiments.  That 
gentleman  had  conclusively  settled  the  question  whether  it  would 
answer  to  employ  Mr.  Thorley's  condiment  on  a  largo  scale  as 
feeding  staff.  But  further  considerations  were  involved  in  this 
inquiry.  They  all  knew  that  a  man  might  be  so  out  of  health 
that  his  food  would  do  him  no  good,  and  that  a  very  few 
grains  of  rhubarb  or  quinine  given  to  him  when  in  this  state 
might  enable  him  to  digest  his  food  properly,  and  restore  him  to  a 
healthy  condition.  In  like  manner,  looking  to  the  antecedent 
probabilities  of  the  case,  the  use  of  condiment  with  food  might 
prove  a  valuable  adjunct  for  feeding  cattle  when  out  of  health.  That 
question  could,  however,  be  settled  only  by  extensive  trials  on  the 
part  of  farmers  themselves ;  if  the  price  of  these  condiments  could 
he  materially  reduced,  and^if  they  could  have  wide  experiments 
to  establish  Uie  conditions  under  which,  and  the  quantities  in  which, 
they  could  be  given  with  the  greatest  effect,  they  would  then  soon 
he  in  a  position  to  speak  positively  upon  the  subject. 

Mr.  B.  Barker  wished  to  say  that  some  years  ago  his  neighbour, 
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Lord  Camoys,  used  condiment  for  his  horses  and  cattle,  and  found 
it  so  beneficial  that  he  had  continued  to  use  it,  without,  ho  believed, 
inquiring  whether  or  not  he  could  obtain  a  similar  article  at  a 
lower  price.  No  one  of  his  acquaintance  kept  his  accounts  more 
regularly,  or  took  greater  care  not  to  incur  an  outlay  for  which  he 
was  not  likely  to  obtain  an  adequate  return,  than  Lord  Camoys. 

Major  MuNN  (Kent)  stated,  that  two  years  ago  some  of  his  lambs 
were  very  ill  with  a  consumptive  cough,  and  had  a  peculiar  kind 
of  worm  in  the  throat  or  the  air-passages.  His  bailiff  asked  him  if 
he  should  try  Thorley's  Food,  and  his  reply  was,  **  Try  what  you 
like,  they  must  die."  The  food  was  given  to  a  large  number  of 
them,  and  they  recovered.  It  was  afterwards  tried  on  another 
batch  which  was  in  bad  condition,  and  they  also  recovered.  He 
did  not  watch  those  cases  sufficiently  to  say  that  Thorley's  Food 
had  anything  tb  do  with  the  recovery  of  these  animals.  They  were 
kept  in  the  ordinary  way.  The  lambs  were  first  put  out  to  grass 
on  some  salt  marshes  in  the  Isle  of  Sheppey ;  they  were  afterwards 
put  in  folds  on  the; mainland  at  Favei-sham,  and  then  it  was  that 
they  got  that  hacking  cough,  and  became  diseased.  In  the  autumn 
of  1800,  when  one  of  his  farms  was  let,  the  incoming  tenant  dis- 
appointed him  by  declining  to  take  a  large  number  of  lambs  which 
were  called  refuse  or  worthless.  He  was  told  that  he  would  not 
get  more  than  six,  seven,  or  at  tho  utmost  ten  shillings  a  piece  for 
from  one  to  two  hundred  of  them.  One  hundred  and  eighteen  of 
these  refuse  lambs  were  put  into  his  paddock.  His  bailiff  suggested 
the  use  of  Thorley's  Food.  Ho  picked  out  twenty-five  of  the  worst 
to  begin  with.  Five  of  these  died  within  a  fortnight,  and  three 
others  were  in  such  bad  condition  that  they  had  to  be  killed.  The 
remainder  of  them  he  carried  through ;  some  were  still  at  home, 
and  some  were  sold  about  two  months  ago  at  45*.  to  46^.  apiece. 
These  animals  were  all  kept  in  the  common  way,  except  that  they 
had  some  bruised  beans  and  peas  for  a  time,  and  therefore  the  result 
might  be  attributed  to  Thorley's  Food. 

He  once  so  much  improved  a  worn-out  horse  with  this  food,  that 
he  was  lent  to  a  butcher  on  the  condition  that  he  was  well  fed.  The 
butcher  was  a  bad  horse-master,  and  the  horse,  a  delicate  feeder, 
got  out  of  condition  again,  but  a  cask  of  Thorley's  Food  again 
restored  him  to  health.  He  only  regarded  condiments  as  restoratives 
or  medicines ;  whether  or  not  they  had  any  fattening  properties  as 
well,  was  a  question  into  which  he  did  not  enter :  all  he  knew  was 
that  it  had  restored  these  animals  under  peculiar  circumstances,  in 
successive  years,  and  with  the  same  general  systen^  of  management 
that  the  sheep  and  horses  would  have  been  subjected  to  without 
this  extra  food.  He  might  further  state  that,  when  he  had  tried 
the  condiment  of  another  maker  on  a  horse  and  on  some  sheep,  it 
produced  no  effect,  although  Thorley's  Food,  subsequently'' purchased, 
restored  these  animals  to  health.  'They  were  al]l,  no  doubt,  veiy 
much  indebted  to  the  agricultural  chemists  for  tho  analyses  which 
they  had  given,  but  these  only  went  to  show  that  there  were  no 
extraordinary  fattening  qualities  in  these  condiments. 
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Mr.  Lawes  ( Eothamsted )  did  not  think  anybody  who  had 
listened  to  this  discussion  could  doubt  that  Thorley's  Food  had 
certain  beneficial  qualities.  Mr.  Brown  and  other  gentlemen  who 
had  stated  their  experience  spoke  rather  of  its  merits  as  a  medicine ; 
but  the  question  which  chiefly  affected  them,  as  agriculturists,  was 
whether  these  things  were  beneficial  for  animals  in  health ;  whether, 
in  that  case,  they  would  be  a  good  substitute  for,  or  assistant  to, 
natural  food.  The  medicinal  part  of  the  question,  namely,  whether 
this  food  was  beneficial  or  not  as  regarded  sick  and  diseased  animals, 
was  a  very  limited  one.  He  admitted  that  there  were  tonic  pro- 
perties in  this  food.  In  his  experiments,  nothing  was  more  striking 
than  the  greatly-increased  consumption  of  food  to  which  these 
condiments  led.  The  pigs  consumed  a  larger  amount ;  but  there 
'was  no  benefit  in  that,  unless  they  assimilated  more  food  :  in  this 
case  they  got  an  increased  consumption  of  food  without  an  increase 
of  flesh.  If,  therefore,  the  condiment  had  been  given  to  him,  he 
would  rather  not  use  it,  because  his  animals,  in  order  to  produce 
the  same  amount  of  meat  on  barley-meal,  ate  more. 

At  the  same  time  that  he  made  these  experiments  on  pigs,  he  tried 
also  what  effect  this  food  would  produce  on  sheep.  These  experiments 
were  not  quite  complete,  but  he  would  give  an  outline  of  the  result 
at  the  end  of  sixteen  weeks.  Twenty  sheep  were  picked  out  of  a 
very  largo  fiock,  all  being  as  nearly  as  possible  of  the  same  weight. 
Five  of  them  were  put  on  linseed-cake,  hay,  and  swedes.  They 
had  1  lb.  of  hay  per  day,  i  lb.  of  linseedcake,  and  as  much  swedes 
as  they  liked  to  eat.  The  corresponding  five  sheep  received  the 
same  amount  of  hay,  but  only  6  oz.  of  linseed-cake,  and  2  oz.  of 
Thorley's  condiment,  and  swedes  ad  libitum.  The  other  ten  he 
fed  with  cotton-seed  cake,  instead  of  linseed-cake.  He  did  not 
find  that  the  sheep  ate  a  bit  more  food  when  they  received  Thorley's 
condiment  than  when  they  did  not  receive  it ;  the  consumption  in 
the  two  cases  was  exactly  alike ;  so  that  the  condiment  had  not  the 
same  effect  on  the  ruminant  animal  that  it  had  on  the  pig. 

The  real  question  was,  how  much  food  passed  through  the  animal  to 
produce  100  lbs.  increase  of  flesh  ?  He  found  that,  without  Thorley's 
Food,  it  required  274  lbs.  of  clover-chaff,  137  lbs.  of  linseed-cake, 
and  3824  lbs.  of  swedes.  With  Thorley's  Food,  it  took  286  lbs.  of 
clover-chaff,  107  lbs.  of  linseed-cake,  3980  lbs.  of  swedes,  and  36  lbs. 
also  of  Thorley's  Food ;  the  difference  between  the  two  being,  that 
in  one  case  it  took  4236  lbs.,  and  in  the  other  4409  lbs. :  that  was  to 
say,  with  Thorley's  Food,  about  200  lbs.  more  food  was  required  to 
produce  a  given  increase.  The  sheep  were  not  yet  killed.  Still, 
sixteen  weeks*  experiments  were,  he  thought,  sufficient  to  give  a 
tolerable  idea  of  what  would  be  the  result,  the  gross  amount  of  the 
produce  being  4536  lbs.  without  Thorley's  Food  and  4576  lbs.  with 
it.  The  difference  was  not  much;  still,  in  both  cases,  a  rather 
larger  amount  of  food  was  required  to  secure  a  certain  increase  of 
ifiesh  when  Thorley's  Food  was  used.  That  result  was,  he  thought, 
exactly  what  science  would  have  predicted ;  there  was  nothing  in 
science  to  show  that  things  which  had  tonic  or  stimulating  pro- 
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perties  were  likely  to  increase  the  assimilation  of  food,  although 
they  might  cause  a  larger  quantity  of  food  to  pass  through  ihe 
stomach  of  the  animal. 

As  food  for  animals  in  good  health,  condiments  are  not  to  be 
recommended ;  as  medicines  they,  no  doubt,  had  properties  of  a 
stimulating  character,  which  would  enable  animals  to  digest  food  . 
when  they  could  not  otherwise  do  so. 

Mr.  SiMPBOK  said  that  a  Yorkshire  Mend  of  his,  a  successfdl  pig- 
breeder,  remarked,  referring  to  Mr.  Lawes's  trials  on  pigs,  that  either 
that  gentleman  must  have  selelected  a  yery  bad  sort  of  pig,  or  his 
barley-meal  was  of  inferior  quality,  because  he  could  always  make  bis 
pigs  produce  a  larger  amount  of  meat  from  a  given  quantity  of  harleji- 
meal  than  Mr.  Lawes  had  done. 

Mr.  Fbebs  said,  Last  spring  I  was  told  by  my  bailiff  that  two  cows, 
when  tied  up  to  fatten,  did  not  thrive  as  was  expected,  and  had  better 
be  sold.  I  thought,  however,  that  it  might  be  of  service  to  the  Society 
to  try  them  on  Thorley*s  Food,  with  which  they  were  accordingly  fed 
for  three  months,  being  weighed  at  first  every  fortnight,  and  th^  each 
month.  At  the  end  of  three  months  Thorley's  food  was  discontinued, 
and  the  animals  kept  on  for  two  months  longer.  Their  food  was  con- 
tinued precisely  the  same  as  it  had  been  for  one  month  before  Tbor- 
ley's  food  was  supplied  them,  during  which  month  they  did  not  gain 
in  weight.  During  the  first  two  months  when  Thorley's  food  was 
given  them  the  cows  gained  in  weight,  in  the  third  month  tbej 
remained  of  the  same  weight.  The*  gain  of  one  animal  for  the  £i^ 
two  months  was  74  lbs.  in  all,  which  would  be  at  the  rate  of  9  lbs. 
a^week  for  the  first  eight  weeks,  or  6  lbs.  a-week  over  the  whole  tbree 
months.  The  increase  upon  the  other  animal  for  the  two  months  was 
58  lbs.,  or  at  the  rate  of  7  lbs.  a-week  for  the  eight  weeks,  or  5  lbs. 
a-week  for  the  twelve  weeks.  During  this  time  each  cow  gaw 
6  quarts  of  milk  daily,  being,  to  the  best  of  my  belief,  an  increafie  of 
one  quart  per  day  upon  what  it  was  before  administering  Thorle/s 
Food ;  directly  we  left  off  Thorley*s  Food,  at  the  end  of  three  monAs, 
the  loilk  fell  from  6  quarts  to  4  daily,  a  result  which  was,  p^haps, 
aided  by  the  time  that  had  intervened  from  the  period  of  calving. 
But  still  there  was  a  more  rapid  transition  than  the  gradual  falling  of 
of  milk  under  ordinary  circmnstances.  This  food,  whilst  it  increased 
the  milk,  produced  no  bad  effects  upon  the  fiavour  of  the  milk  and 
butter.  The  animals  were  valued  at  28Z.  in  the  spring,  and  were  sold 
for  32Z.  in  the  autumii ;  they  were  probably  worth  as  much  in  July,  at 
the  end  of  the  three  months,  as  at  the  end  of  five  ;  and  if  the  sulk 
they  gave  was  valued  at  2<2.  a  quart,  they  paid  for  their  food  daring 
the  three  months  in  which  Thorley's  food  was  supplied  them,  and  did 
not  pay  for  their  food  during  the  two  months  afterwards.  I  consider, 
then,  ^at  condiments  are  serviceable  for  stock  that  is  ailing,  bat  net 
for  healthy  animals  in  general. 

Professor  Simonds. — ^Although  this  subject  is  one  which  is  frangbt 
with  interest  to  farmers,  many  of  them  are  in  the  habit  of  making  too 
xanch  of  it.  Condiments,  indeed,  are  no  longer  forced  upon  the  notiee 
of  the  public  as  food ;  we  hear  no  more  of  the  concentrated  mateiials 
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that  ihoy  contained,  for  upon  that  point  the  experiments  of  Mr.  Lawes 
have  fullj  satisfied  every  unprejudiced  mind ;  and  there  oan  he  no  douht 
in  the  world  that  the  nitrogenised  materials  which  these  compounds 
contain  are  purchased  at  an  enormous  cost.  The  composition  of  these 
mixtures  is  pretty  well  known,  although  the  exact  proportion  in  which 
linseed-cake,  maize,  lentils,  &c.,  are  used  may  he  unknown  or  variable ; 
but  then  we  have  the  addition  of  some  which  may  be  called  medicinal 
agents,  such  as  cumminseed,  carrawaysecd,  aniseed,  and  liquorice 
powder,  to  which  are  added  some  sulphate  of  antimony,  salt,  and 
other  substances,  many  of  which  are  really  chemicaUy  incom- 
patible ono  with  the  other,  and  do  not  combine  well  together. 
Do,  then,  these  agents  really  promote  digestion  and  the  assimila- 
tion of  food?  I  can  readily  enough  understand  that  they  have 
that  effect.  Many  of  them  act  as  invigorators  of  the  system,  and 
therefore  enable  the  animal,  if  its  digestive  organs  are  weakened,  by 
old  age  or  other  causes,  to  digest  tibe  same  quantity  of  food  in  a 
less  amount  of  time,  and  consequently  to  appropriate  an  increased 
quantity  of  food.  But  I  think  all  this  may  be  attained  in  a 
much  easier  and  much  safer  way.  If  we  took  some  well-ground 
linseed-meal,  and  with  that  pea  or  bean  meal,  or  any  of  those  highly 
nitrogenised  matters,  and  add  to  thqm  a  small  quantity  of  salt — which 
will  simply  supply  the  salts  of  soda  to  the  functions  of  the  liver,  and 
increase  the  quantity  of  bile — and  if  we  add  to  that  any  simple  sto- 
machic matter  in  the  shape  of  cumminseed,  carrawaysecd,  aniseed, 
ginger,  gentian,  or  any  of  those  materials  which  will  act  simply  as 
stomachics,  then  ve  shall  have  all  we  require  in  these  respects. 

f^armers,  however,  are  not  provided  with  the  machinery  required 
far  efEectually  compounding  these  mixtures,  and  may  buy  them  ready 
prepared  to  greater  advantage ;  but  for  agriculturists  to  be  purchasing 
these  so-called  condiments  at  the  rate  of  40Z.  a  ton,  is  monstrously 
abenrd.  I  know  well,  and  other  practical  gentlemen  here  present  can 
confirm,  my  statement,  that  such  compounds  can  be  sold  at  from  ISa, 
to  1/.  per  cwt.,  and  still  leave  a  profit  to  the  manufacturer. 

One  word  with  regard  to  the  experience  of  Major  Munn  with  lambs 
that  were  subject  to  a  special  disease.  Major  Munn  has  given  us  facts 
that  would  almost  lead  to  the  inference  that  Thorley's  Food  is  a  very 
excellent  ontkelmiTUic — ^that,  in  reality,  it  destroys  those  thread-like 
.worms  that  are  situated  withiu  the  bronchial  tubes  of  the  animal. 
With  all  due  deference  to  Major  Munn  upon  that  point,  I  would  say 
that  Thorley's  Food  has  no  anthelmintic  properties  whatever.  The 
good,  therefore,  which  arose  in  this  individual  instance,  is  simply 
tzaeeable  to  those  agents  whicli,  acting  as  a  tonic  on  the  system, 
enabled  the  animal  to  make  a  little  more  blood  out  of  its  food  than 
it  liad  done  before.  A  generous  diet  of  com  and  cake,  with  a  little 
salt,  would  have  produced  precisely  the  same  effects  as  Thorley's  Food, 
and  at  much  less  cost. 

The  Chairman. — The  great  advantage  which  a  discussion  of  this 
kind  has  over  the  mere  reading  of  written  treatises  is,  tibat  you  hear 
the  proa  and  the  com.    We  have  had  two  scientific  accounts  of  this 
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food — one  from  Mr.  Lawes,  and  the  other  from  our  veterinary  pro- 
fessor. Mr.  Bcale  Browne,  speaking  from  experience,  has  told  na 
that  this  food  of  Thorlej's  is  both  nourishing  and  medicinal.  Our 
veterinary  professor  confinns  his  statement  as  to  the  medicinal  qualities 
of  some  of  the  ingredients.  So  far,  then,  we  are  no  longer  acting  in 
the  dark.  If  any  gentleman  has  cattle  that  are  not  well,  he  will 
naturally  try  this  Thorley's  Food,  and  at  the  same  time  try  common 
food  upon  animals  that  are  in  perfect  health.  Then,  if  he  brings  the 
two — those  fed  on  Thorley's  Food,  and  those  that  are  fed  on  common 
food — to  the  same  condition,  he  will  have  established  the  fetct  that 
Thorley's  Food  is  a  valuable  thing  for  an  animal  not  in  sound  health. 
It  remains  for  gentlemen  to  try  this  without  prejudice  on  one  side  or 
the  other. 


Meeting  of  Weekly  Cmncil,  March  26ih.  Mr.  W.  Fisher  Hobbs,  V.P., 
in  the  Chair. 

On  Aobioultubal  Steam-boilsbs  and  theib  pbopeb  Manaoeuekt. 

Mr.  Holland,  M.P.,  in  introducing  this  subject,  said, — This  subject 
could  hardly  have  been  brought  with  propriety  before  the  Council 
and  Members  of  this  Society  a  few  years  ago,  when  steam  was  only 
gradually  making  its  way  into  use  for  agricultural  purposes.  Now, 
however,  that  we  are  not  only  thrashing,  chaff-cutting,  and  performing 
other  operations  by  steam-power,  but  are  introducing  it  into  our 
fields  for  ploughing  and  cultivation,  it  behoves  us  to  have  some  know- 
ledge of  the  phenomena  connected  with  steam  and  water,  and  also  to 
be  cautious  how  we  use  what  is  a  most  excellent  servant  if  properly 
dealt  wdth,  but  a  most  terrible  master  if  it  escape  from  our  control. 

The  small  number  of  cases  of  boiler  explosions  in  proportion  to  the 
quantity  of  steam-power  used  in  agriculture  arises  in  a  great  measure 
from  the  perfect  way  in  which  boilers  and  engines  are  made  and  sent 
out  by  the  leading  manufacturers,  and  partly  dso  from  the  unexpected 
but  gratifying  fact  that  our  labourers  have  turned  out  to  be  most  excel- 
lent and  efficient  engine-drivers  when  once  initiated  by  a  mechanie 
who  knows  his  duty,  and  especially  after  they  have  been — say  for 
the  first  twelve  months — ^well  looked  after  by  the  master  or  owner  of 
the  engine. 

The  total  quantity  of  steam-power  in  agricultural  use  in  England 
cannot  be  accurately  ascertained ;  but,  according  to  Mr.  Morton,  in 
his  '  Handbook  of  Farm  Labour,'  it  has  been  increased  during  the  last 
four  years  by  the  addition  of  upwards  of  40,000  horse-power,  of  which 
a  very  large  proportion  is  employed  in  portable  engines,  and  only  a 
very  small  percentage  in  fixed  engines. 

In  dealing  with  this  subject  I  have  not  trusted  to  my  own  scientific 
knowledge,  but  have  consulted  men  of  eminence  and  reputation  in  the 
country ;  and  I  must  be  pardoned  for  calling  attention,  in  a  few  wordfi, 
to  some  of  the  phenomena  of  steam  itself. 
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Mr.  William  Crook,  editor  of  the  '  Chemical  Gazette/  who  has  had 
a  good  deal  to  do  with  the  new  method  of  analysing  metals  by  light, 
in  a  letter  to  me,  says : — 

"There  are  many  subjects  connected  with  the  ebullition  of  water  which  arc 
not  generally  known,  but  which  would  throw  considerable  light  on  many  boiler 
explosions.  Any  one  who  has  watched  perfectly  pure  water  boiling  in  a  clean 
glass  vessel,  open  at  the  top,  will  have  observed  the  tremendous  force  with 
which  the  steam  bursts  forth  at  intervals,  whilst  at  intermediate  times  the 
liquid  is  quite  at  rest.  I  have  sometimes  had  thin  glass  flasks  shattered  to 
pieces  by  this  explosive  force  of  the  boiling  water,  and  that  under  the  ordinary 
atmospheric  pressure.  The  presence  of  different  chemicals  dissolved  in  the 
water  has  considerable  influence  on  this  ()ercussive  ebullition ;  alkalies,  for 
instance,  increasing  the  violence ;  Avhilst  if  a  gas  is  being  evolved  in  the  liquid, 
the  boiling  takes  place  with  perfect  tranquillity.  A  great  deal,  therefore, 
depends  upon  the  quality  of  the  water  and  the  mineral  impurities  which  it 
contains,  some  waters  being  quite  free  from  this  property,  and  others  possessinc; 
it  to  a  dangerous  extent.  Much  also  depends  upon  the  amount  of  insoluble 
matter  (carbonate  or  sulphate  of  lime)  deposited  in  the  boiler,  and  upon  tlie 
state  of  aggregation  in  which  the  deposit  is  formed — a  sandy  deposit  being  of 
little  importance,  but  a  hard  stony  cake  being  very  liable  to  give  rise  to  inju- 
rious results." 

The  boilers  oi  fixed  cmgina^  have  an  advantage  over  those  oiportdulc 
engines,  in  that  they  are  constantly  supplied  with  the  same  kind  of 
water  and  the  iamo  quality  of  coal,  or  nearly  so,  and  in  their  being 
constantly  under  the  care  of  the  same  individual,  who,  as  in  tho 
dressing  of  a  horse,  can  work  better  with  an  engine  in  "  its  own 
stall,"  so  to  speak,  than  he  could  with  one  going  about  to  different 
parts  of  tho  country.  But  ^portable  engines  are  differently  circum- 
stanced, especially  when  in  the  hands  of  persons  who  have  hired  them  ; 
and  their  boilers  are  filled  one  day  out  of  one  ditch,  and  the  next  out 
of  another ;  one  day  with  soft  water,  another  day  with  hard  water ;  in 
short,  with  water  of  different  degrees  of  impurity.  At  the  same  tinio 
they  are  heated  with  different  kinds  of  fuel ;  they  go  through  a  largo 
amount  of  weather-wear ;  they  are  too  often  imperfectly  cleaned ;  and 
from  their  being  hurried  &om  one  job  to  another,  Uiey  are  so  fro 
quently  neglected  as  to  be  additionally  liable  to  accident.  Nor  is 
this  an  unimportant  circumstance,  for,  according  to  Mr.  Crook,  as 
already  quoted,  a  great  deal  depends  upon  the  quality  of  the  water  and 
the  mineral  impurities  it  contains,  and  a  great  deal  on  tho  state  of  , 
aggregation  in  which  the  deposit  is  formed. 

Water  when  it  boils,  has  in  it  a  certain  quantity  of  air.  If  that  air 
be  boiled  out  of  it,  the  boiling  is  checked.  It  is  a  mistaken  idea  that 
water  boils  always  at  the  temperature  of  212^;  for,  according  to  the 
degree  of  pressure,  it  may  either  boil  at  a  lower  temperature,  or  bo 
made  not  to  boil,  but  remain  quiescent,  at  a  temperature  far  higher 
than  212°.  The  following  extract  from  a  work  by  Dr.  Carpenter 
shows  in  a  few  words  how,  under  certain  pressure,  water  is  made  to- 
boil,  and  how  vapour  is  formed : — 

*'  Water  without  air  boils  only  at  intervals,  and  stops  altogether ;  but  if,, 
when  it  has  stopijed,  air  be  admitted  by  means  of  any  solid  substance  which  is 
put  into  it^  however  small  the  quantity  of  that  substance,  it  will  begin  boiling 
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agaiu.    The  smallest  quantity  of  air  that  can  be  introduced  will  cause  it  to  Iwil 


again." 


Now,  what  frequently  happens,  I  will  not  say  in  connection  with 
agriculture,  but  in  connection  with  manu&ctores  generally,  is  this : 
when  the  men  stop  for  a  meal,  for  instance  at  dinner-time — they  are 
perhaps  doing  a  job  by  measure — being  very  anxious  to  get  the  steam 
up  as  soon  as  possible  after  dinner  is  over,  they  take  the  precaution 
to  keep  everytiiing  as  hot  as  they  possibly  can ;  and  although  perhaps 
they  imagine  that  no  boiling  can  take  place,  and  that  the  engine 
being  at  rest  is  not  likely  to  be  in  a  dangerous  state,  yet  explosions 
have  taken  place  while  the  engine  has  been  in  that  supposed  state  of 
rest,  from  the  formation  of  vapour  during  a  time  when  the  water  was 
actually  hotter  than  when  boiling,  and  yet  not  boiling. 

Accidents  of  this  kind  are  of  very  rare  occurrence  in  agriculture, 
because,  as  engines  are  now  turned  out,  something  is  always  made  to 
give  way ;  and  if  the  excellent  precautionary  rules  for  the  management 
of  steam-engines,  given  by  Mr.  Eansome,*  and  approved  by  Messrs. 
Clayton,  Shuttleworth,  and  Co.,  and  other  great  machine-makers,  were 
observed  in  practice,  we  should,  I  believe,  have  fewer  accidents.  One 
of  these  rules  is  very  often  evaded.     Mr.  Eansome  says : — 

'*  As  soon  as  the  water  begins  to  boil,  the  safety-valve  should  be  opened  by 
hand  and  examined,  to  make  sure  that  it  is  not  obstructed  Jn  any  way ;  the 
spring-balance  may  then  be  screwed  down  to  about  10  lbs.,  and  when  the  steam 
blows  off  at  that  point  it  may  be  gradually  screwed  down  to  45  or  50  lbs.,  as 
the  steam  rises.  The  spring-balance  should  on  no  account  he  left  aliaays 
screwed  down  to  the  fuU  pressure  when  the  engine  is  not  at  tvork,  and  the  steam 
not  upr 

It  is  to  be  feared  that  the  spring-balance  is  too  often  left  screwed 
while  the  men  are  at  dinner.  On  more  than  one  occasion  I  have 
myself  had  to  interfere,  in  consequence  of  the  state  in  which  I  have 
found  it ;  and  it  has  always  been  a  source  of  anxiety  to  me  that  there 
should  be  so  much  ignorance  of  the  effects  of  confining  a  large  body  of 
steam  in  a  small  space.     Dr.  Carpenter  says : — 

"  The  expansion  of  liquids  under  the  influence  of  heat  increases  very  rapidly 
as  the  temperature  is  raised,  and  it  is  particularly  great  when  the  liquid  is 
heated  nearly  to  its  boiling-point.  Tlie  change  of  bulk  is  then  very  great  and 
sudden ;  for  all  vapours  have  many  times  the  bulk  of  the  liquids  from  which 
they  rose.  Thus  a  pint  of  water  would  produce  1694  pints  of  steam  at  the 
ordinary  pressure.  Though  the  vaporization  of  fluids  takes  place  chiefly  under 
the  influence  of  heat,  yet  the  quantity  of  heat  required  to  produce  it  is  veo' 
different  under  different  degrees  of  pressure.  Thus,  if  we  take  water  at  the 
ordinary  pressure  as  the  standard,  we  should  find  that  any  additional  presroie 
(such  as  would  be  produced  if  the  vessel  were  tightly  closed)  would  render  an 
additional  quantity  of  heat  necessary  to  convert  it  into  steam  ;  whilst^  on  the 
other  hand,  the  removal  of  the  ordinary  pressure  of  air  will  cause  water  to  boil 
at  a  much  lower  temperatm'e,  as  happens  on  the  tops  of  high  moimtains,  or 
may  easily  be  shown  by  the  air-pump.  Under  pressure  of  the  most  powerful 
kind,  water  has  been  heated  to  such  a  degree  that  the  iron  vessel  which  con- 
taineid  it  was  red-hot  throughout ;  and  if  tiie  pressure  had  been  withdrawn  in 
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a  Tcry  slight  degree,  the  water  would  have  immediately  passed  into  the  con- 
dition of  steam,  which,  by  its  very  great  elasticity  at  hiojh  temperatures,  would 
have  blown  the  vessel  to  pieces.  On  the  other  hand,  when  the  pressure  of  the 
air  has  been  entirely  removed,  water  boils  at  a  temperature  not  above  that  which 
it  naturally  has  on  a  hot  day." 

As  boilers  having  an  incmstation  on  their  inner  surface,  in  conse- 
quence of  a  deposit  of  the  impurities  in  water,  are  liable  to  "  bum,"  it 
is  highly  important  to  prevent  such  incrustations,  and  thereby  dimi- 
nish the  chances  of  accident.  A  discovery  with  this  object  in  view — 
it  cannot  be  termed  an  invention — has  been  made  by  Mr.  Spiller,  the 
manager  of  the  Chemical  Establishment  in  the  War  Department,  and 
has  been  for  some  time  in  use  in  the  Grovemment  works  at  Woolwich. 
The  mode  of  proceeding  is  thus  described : — 

*'  Cfiemcai  Establishment  of  the  War  Department, 
Woolwich,  March  22,  1862. 

"  Memorcmdiim  respecting  the  Prevention  of  Incrustation  in  Steam-boilers, — 
The  hard  mineral  deposits  which  gradually  accumulate  on  the  interior  surfaces 
of  steam-boilers  owe  their  formation  to  the  presence  of  lime  and  other  impurities 
in  the  feed- water.  By  the  gradual  heating  and  evaporation  of  the  water  these 
calcareous  matters  are  slowly  deposited  in  a  semi-crystalline  form,  and  give 
rise  to  adherent  crusts,  often  of  considerable  thickness  and  strength,  which 
render  it  necessary  to  interrupt  the  action  of  the  boiler  at  short  intervals  in 
order  that  it  may  be  opened  and  cleansed  by  chipping  or  some  such  laborious 
mechanical  means.  If,  however,  a  small  proportion  of  crude  caustic  soda  be 
mized  with  the  contents  of  the  boiler  at  first  starting,  and  occasionally  renewed 
during  the  continuance  of  its  working,  this  chemical  agent  will  be  found  to 
have  the  property  of  immediately  precipitating,  in  a  granular  or  sandy  form, 
the  greater  portion  of  the  lime  compounds  originally  dissolved  in  the  water. 
These  small  particles  readily  siibside  as  a  kind  of  mud,  and  may  be  ejected 
from  the  boiler  by  opening  the  lower  '  blow-off*  cocks  lor  a  few  seconds  once 
or  twice' during  the  day. 

**  The  dose  of  caustic  soda  necessary  to  be  employed  for  this  purpose  vnll 
vary  according  to  the  degree  of  hardness  or  the  amount  of  lime  in  the  water : 
as  a  general  rule,  three  or  four  pounds  per  week  will  serve  for  a  boiler  of 
20-horse  power.  In  all  cases  it  will  be  advisable  to  keep  the  proportion  at  a 
minimum,  since  the  use  of  a  large  excess  has  undoubtedly  an  injurious  tendency 
in  disturbing  the  steady  and  proper  action  of  the  boiler.  By  employing  this 
small  quantity  of  soda,  the  scale  will  become  so  diminished  in  amount  and 
thickness  as  to  permit  of  the  boiler  being  used  much  longer  than  the  ordinary 
period  \vithout  inconvenience.  There  are  several  methods  of  introducing  the 
soda.  It  should  first  be  dissolved  in  water ;  and  it  will  usually  be  advantageous 
to  prepare  a  solution  of  known  strength — say  3  lbs.  in  a  gallon — ^which  can  be 
measured  from  the  stock  as  required,  and  either  poured  through  the  safety- 
valve  or  pumped  in  with  the  feed- water. 

"  An  inspection  of  the  interior  of  the  boiler  after  a  preliminary  trial  will 
afford  the  most  satisfactory  indication  of  the  economy  of  the  process,  and  enable 
a  judgment  to  be  formed  in  regard  to  the  proportion  of  material  to  be  employed. 
It  is  difficult  to  avoid  altogether  the  formation  of  a  thin  scale ;  but,  on  opening 
the  boiler,  the  deposit  should  be  trifling  in  amount  and  of  so  soft  a  nature  as 
to  permit  of  its  easy  removal  from  the  iron  plates.  There  is  not  the  slightest 
possibility  of  the  soda  exerting  any  corrosive  action  upon  the  metal  of  the  boiler 
or  fittings ;  its  alkaline  properties  are  known  to  have  a  tendency  to  preserve 
the  iron  from  n^^t. 
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It  may  he  stated  that  the  system  now  described  has  been  in  operation  for 
some  years  in  the  Royal  Arsenal,  Woolwich,  and  also  at  other  manufactories 
in  the  neighbourhood  of  London.  The  application  of  eauatie  aoda  for  this 
purpose  was  made  at  the  suggestion  of  the  undersigned,  who  is  not  at  the 
present  moment  acquainted  with  any  material  which  js  at  once  so  efficient  and 
inexi>eu8ive.  "  John  Spillbb,  F.C.S." 


On  the  vexed  question  of  the  formation  of  boilers,  a  gentleman  well 
known  to  the  Society  writes  to  me  as  follows : — 

**  It  is  a  singular  thing  that  though  we  have  made  great  improvements  of 
late  in  the  construction  of  steam-engines,  6oifcr-engineering  is  very  much  what 
it  was  at  the  time  of  Watt ;  by  which  I  do  not  mean  to  suggest  that  improve- 
ments in  boilers  have  not  been  made  since  that  period,  but  that,  compared  with 
the  progress  in  the  construction  and  management  of  steam-engines,  that  of 
boilers  has  made  comparatively  little  advance.** 

In  several  large  towns,  such  as  London  and  Manchester,  there  are 
societies  for  the  prevention  of  steam-boiler  explosions,  and  duly  quali- 
fied persons  are  sent  once  a  month,  or  at  stated  periods,  to  examine  the 
boilers  belonging  to  members.  According  to  the  Beport  of  the  Man- 
chester Association,  there  were  during  the  month  of  January  last  no  less 
than  ninety  accidents  to  boilers,  in  some  shape  or  other,  but  of  these 
only  eight  appear  to  have  been  dangerous.  The  Association,  neverthe- 
less, remark  in  their  Beport  that  *'  incrustation  should  not  be  regarded 
merely  as  a  matter  of  inconvenience,  but  frequently  of  positive  danger  r 
I  do  not  suppose  that  in  the  rural  districts  we  shall  ever  have  such  an 
array  of  accidents  as  that  reported  by  the  Manchester  Association,  bnt 
we  might,  I  think,  as  agriculturists,  take  a  lesson  out  of  their  book, 
by  forming  associations  in  different  districts  for  the  periodical  inspec- 
tion and  supervision  of  our  machine  boilers  and  engines.  Mr.  Fowler 
is  understood  to  have  determined  on  having  an  establishment  for  that 
purpose  at  Swindon — a  central  spot,  around  which,  within  a  certain 
area,  a  great  many  steam-ploughs  of  his  make  are  at  work ;  and  he 
intends,  for  a  moderate  annusd  charge,  to  ascertain,  by  periodical 
visits,  whether  or  not  these  steam-ploughs  and  machines  are  in  working 
order.  As  agriculturists  we  have  not  many  accidents  in  the  form  of 
boiler  explosions,  but  there  are  a  great  many  minor  accidents  connected 
with  steam  machinery,  which  might  be  avoided  by  systematic  inspec- 
tion and  periodical  supervision.  A  gentleman  in  Gloucestershire 
says  in  a  letter  to  me : — "  My  brother-in-law,  a  Gloucester  cloth- 
manufacturer,  is  guardian  of  a  union,  four-fifths  of  which  is  certainly 
manufacturing;  but  he  finds  on  investigation  that  the  cases  which 
come  before  him  requiring  relief  on  account  of  accidents  are  not  only 
relatively,  but  absolutely,  more  numerous  in  the  agricultural  parishes." 
A  large  number  of  these  accidents  to  individuals  arise,  I  believe,  from 
the  valves  of  steam-engines  getting  out  of  order,  from  the  gauges  being 
defective,  and  from  other  causes,  tiie  remedy  for  which,  if  the  matter 
were  promptly  looked  into,  would  be  simple  and  inexpensive. 
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The  Discussion. 

The  fitness  of  well-condncted  and  conscientious  farm-labonrers 
to  be  intrusted  with  the  care  and  working  of  steam-engines,  as 
stated  by  Mr.  Holland,  was  illustrated  irom  experience  by  Mr. 
Dent,  M.P.,  Mr.  T.  Beale  Brown,  and  Mr.  Frere.  In  allusion  to 
this  subject,  Mr.  Amos,  C  JB«,  said  that  when,  after  making  a  valuable 
engine  for  a  gentleman  present,  he  was  consulted  as  to  the  choice 
of  an  engineer,  he  recommended  that  the  engine  should  be  placed 
in  the  huids  of  a  steady-going  labouring  man,  dean  and  particular 
in  his  habits,  who  would  feel  himself  flattered  by  the  trust  reposed 
in  him,  and  who,  though  he  might  know  no  more,  perhaps,  than 
was  told  him,  would  practise  that  little  religiously ;  whereas,  if  an 
engineer  were  employed,  he  might,  perhaps,  be  often  absent  from 
the  post  of  duty,  and  thereby  cause  delay  and  inconvenience. 

The  causes  of  boiler  explosions  were  variously  stated. 

By  Mr.  Amos  they  were  attributed  more  to  imperfect  construction 
and  careless  work  than  any  chemical  cause :  indeed,  he  was  quite 
sure  that,  if  the  explosions  which  had  occurred  had  been  more  care- 
fully investigated  and  honestly  reported  on,  nine-tenths  of  them 
would  have  been  proved  to  arise  either  from  some  fault  in  the 
original  construction,  or  from  inattention  in  working.  Accidenta, 
when  they  occur,  are  too  frequently  made  light  of  or  glossed  over. 
Daring  dinner-hour  the  •boiler  is,  perhaps,  left  with  a  strong  coke- 
like fire  under  it,  with  the  damper  closed  and  the,  door  open. 
Under  such  circumstances,  and  more  especially  so  in  the  case  of 
boilers  not  well  constructed,  the  water  might  be  lifted  up  in 
degree,  and  the  starting  of  the  engine  or  the  injection  of  the  force- 
pump  might  prove  a  disturbing  cause.  The  steam  might  then  be 
generated  faster  than  it  could  be  liberated  by  the  safefy-valve,  and 
thus  an  explosion  might  ensue,  though  he  was  perfectly  convinced 
that  none  of  the  explosions  he  had  witnessed  had  so  originated. 
Mr.  Amos  agreed  with  Mr.  Holland  that  an  engine-driver  cannot 
be  too  careful  in  frequently  moving  the  safety-valve  to  see  that  it  is 
in  good  order.  There  is  a  very  good  method  of  securing  that  object 
in  use  at  the  Crystal  Palace.  The  safety-valve  is  so  constructed 
that  it  is  moved  on  the  opening  of  either  of  the  fire-doors ;  and  it 
is  impossible  to  open  the  doors  unless  the  safety-valve  is  all  right. 

Professor  Wilson,  in  reference  to  Mr.  Bansome's  rule  (p.  430), 
suggested  that  it  would  be  much  better  to  open  the  valves  before 
the  water  boiled  than  after  boiling  had  commenced,  because  the 
greatest  risk  of  an  explosion  is  at  the  moment  when  the  water 
begins  to  boil.  It  is  therefore  desimble  to  open  the  valve  directly 
heat  is  employed,  in  order  to  ascertain  whether  or  not  all  is  right, 
particularly  in  cases  where  the  fire  has  been  drawn  overnight, 
the  boiler  left  charged  with  water,  and  the  fire  lighted  lip  again 
next  morning. 

Mr.  Amos  said,  on  opening  the  valve  the  air  is  first  expanded 
by  heat,  and  then  it  rushes  out;   so  long  as  air  is  kept  in  the 
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boiler  there  ifi  no  danger.  Dnring  the  time  the  steam  is  bebg 
got  up,  the  fire  is  in  an  excited  state,  and  the  irregalarilyof  the 
flame  playing  npoo,  l^e  boiler  has  a  tendency  to  keep  the  water  in 
a  state  of  ebullition ;  the  daoDiger  of  the  water  attaining  heat  widioiit 
throwing  off  steam  is  when  there  is  a  steady  coat  of  fire  npon  ii 
When  the  steam  is  being  got  np,  and  the  fire  is  in  that  state  of 
levity,  the  opening  of  the  valve  is  of  no  use,  except  to  asoertam 
that  the  valve  is  in  order* 

Mr.  Affold  said  he  believed  the  fiteer  the  water  is  from  air,  the 
more  likely  is  the  boiler  to  explode.  He  had  taken  water,  got  rid 
of  the  air,  and  heated  the  water  np  to  240**  instead  of  212^.  One 
day  he  left  it' in  his.  room  with  a  thermometer  in  it,  and  soon  after* 
wards  it  exploded,  the.  steam  blowing  the  thermometer  out  of  the 
flask,  so  that  theire  must  have  been  a  considerably  greater  pxessare 
than  2A0\  np  to  wiuoh  point  he  had  watched  it ;  &om  that  he 
arrived  at  the  oonclnaion  that  the  more  firee  the  water  is  fipom  air, 
the  greater  is  the  danger  of  accidents.  In  the  case  of  agrixraltoral 
engines,  on  shutting  off  the  water  altogether;  and  allowing  a  small 
jet  of  steam,  to  escape  from  the  boiler,  the  whole  of  the  air  will  be 
got  rid  of.  For  a  time,  if  the  valve  oloses,  the  water  thns  exhausted 
of  air  may  lie  still,  bot  the  moment  the  pressore  is  removed,  how- 
ever little,  it  boils  again,  and  an  explosion  may  folIaw«  If  when 
the  engine  is  at  work  the  pnmp  is  kept  going  so  as  to  pnmp  the  air 
in,  there  will  be  no  chance  of  the  water  getting  beyond  boiling  point 

Professor  ^WiusON  expressed  his  cononrrence  with  the  rBmaifcs 
of  Mr.  Appold,  and  ^od  the  cause  of  explosioas  may  probably 
be  traced  to  the  &ct  that,  after  water  has  boiled  for  a  time  all  tl» 
contained  air  is  expelled.  When  a  portion  of  pnre  water  has 
passed  off  in  the  form  of  vaponr,  the  remaining  volume  of  water 
IS  denser  than  before,  because  charged  with  more  than  ite  own 
original  share  of  imparity.  When  the  fire  is  stopped  font  dinner 
or  other  purposes,  not  only  is  the  pressure  of  steam  loweied,  bat 
the  extenial  pressure  is  increased  relatively  to  the  pressure  on 
the  valve.  Assuming  the  valve  to  have  been  weighted — say  ta 
50  lbs.,  and  the  iengine  to  have  been  working  at  that  ameant  of 
pressure ;  during  the  cessation  of  work  the  pressure  on  the  boiler 
may  have  gone  down  to  30  lbs.  or  35  lbs. :  relatively,  therefore, 
there  will  be  a  greater  degree  of  external  pressure  than  before. 
If,  imder  such  circumstances,  the  fire  be  increased  suddenly,  in  the 
anxiety  of  the  engineman  to  get  the  steam  up  as  quickly  as  possiUe, 
the  water,  being  free  from  air  and  charged  with  impurities,  and 
thereby  rendered  dense,  will  require  to  be  acted  on  by  a  hi^ber 
temperature  before  it  will  generate  steam.  These  circumstiDoes 
would  tend  to  induce  a  sudden  and  tumultuous  discharge  or  bunt 
of  steam  (as  was  shown  by  Mr.  Holland's  experiment^  which,  if 
greater  than  the  valve,  probably  now  not  working  so  fre^y  as  at 
starting,  could  instantly  relieve,  would  show  its  effect  by  burstii^ 
through  any  portion  of  ^e  boiler  not  equal  to  the  suddenly  increased 
pressure  on  ite  surface.  This  appeared  to  him  to  be  the  more  commcm 
cause  of  the  bursting  of  boilers,  which  generally  may  be  noticed  as 
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occurring  either  at  startmg  ia  the  morning  or  after  some  period  of 
cessation  of  work. 

In  reply  to  Professor  Wilson,  it  was  stated  by  Mr.  Amos  that  in  his 
opinion  no  boiler  is  safe  in  the  present  day,  unless  it  has  a  glass 
gauge  and  a  gauge  cock.  The  glass  gauge^  is  liable  to  accident,  and 
therefore  it  is  necessary  to  have  two  strings  to  the  bow.  Many 
boilers  have  sustained  damage  entirely  owing  to  a  shortnesa  of 
water,  which  is,  in  &ct»  one  of  the  chief  causes  of  aooideat 

The  Effects  of  Impure  Water. 

Mr.  T.  Bealb  Brown  remarked  that,  owing  to  the  hardness 
of  the  water  in  the  Cotswold  district,  steam-boilers  fed  with  it 
are  peculiarly  liable  to  incruatation ;  but  by  adding  a  little  lime- 
water  to  the  hard  water,  the  salts  of  lime  are  precipitated,  and  the 
water  becomes  soft.    Professor  Wilson  said  the  water  of  the  Cotswold 
district  has  been  found,  on  analysis,  to  contain  a  large  portion  of 
carbonate  and  sulphate  of  lime.    Although  the  addition  of  lime  to 
water  containing  the  salts  of  lime  in  large  quantities  for  the  pur- 
pose of  purifying  it  may  at  first  appear  pajnadoxical,  it  is  founded  on 
strictly  ch^nicaT  principles.    Pure  lime  is  only  sparingly  soluble  in 
water :  if  one  dose  or  equivalent  of  carbonic  acid  be  added,  it  ia 
rendered  fiu:  less  soluble  than  before;  but  on  the  addition  of  a 
second  dose  of  the  same  acid,  it  becomes  perfectly  soluble.    It  ia 
in  this  condition,  as  a  bi-carbonate,  that  lime,  generally  speaking,, 
exists  in  water,  and  more  especially  that  of  the  Cotswold  hills  and 
all  calcareous  ranges  of  hills.     By  the  addition  of  a  small  quantity 
of  lime  water  to  the  supply  water  of  the  boiler  the  hi-carhonate  of 
lime  contained  in  it  is  reduced  to  the  condition  of  cavhonaUj  and 
being  thus  rendered  comparatively  insoluble  will  form  a  precipitate 
at  the  bottom  of  the  tank  instead  of  the  boiler.    The  lime  water  ia 
readily  made  by  mixing  fresh  burnt  lime  with  cM  water — say,  in 
the  proportions  of  a  teacupfuU  of  lime  to  a  gallon  of  water. 
>  Mr.  Amos  said  he  had  found  that  a  change  in  the  quality  of  the 
water  with  which  an  engine  is  supplied  produces  a  good  effect — 
tile  water  used  one  day  removing  the  incrustation  produced  by  that, 
used  on  a  previous  day.    Peaty  water  produces  in  this  way  a  bene- 
ficial effect,  and  so  also  does  the  tannin  left  in  bark. 

Sir  E.  Kerrison  expressed  similar  opinions  aa  to  the  benefits, 
resulting  from  a  change  of  water. 

Professor  Wilson  objected  to  the  introduction  of  any  vegetable 
Bubstances  into  the  boiler,  aa  they  can  only  act  by  decomposition, 
which  (in  the  case  of  bran,  potatoes,  &c.)  is  very  offensive  when  the 
valves  are  opened  or  the  steam  is  blown  off. 

Mr.  Frere  suggested,  as  a  practical  remedy  for  the  inconvenience 
of  foul  water,  that  farmers,  wherever  it  was  practicable,  should 
have  a  good  circular  tank  connected  with  their  bams.  If  barna 
were  properly  slated,  the  tank  would  in  ordinary  seasons  fumi«h 
sufficient  water  for  the  engine,  and  there  would  thus  be  an  end  of 
the  evil  and  inconvenience  arising  from  impurity. 

On  the  eflScacy  of  caustic  soda  (or  hydrate  of  soda  NaO,  HO)  in 
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proTenting  inonistatioii,  Mr.  Amos  said,  that  although  he  had  had 
no  experience  of  it  himself,  a  friend  of  his  Tvas  well  satisfied  with 
its  action. 

Professor  WilsoNj  after  stating,  that  he  did  not,  at  once,  see  how 
caustic  soda  would  act,  said,  A  few  years  ago  a  foreign  chemist  le- 
commended  chloride  of  ammonium  (the  common  sal  ammoniac)  for 
preventing  the  furring  of  boilers  by  calcareous  deposits ;  and  the 
action  of  this  substance  is  quite  intelligible,  because  when  it  comes 
in  contact  with  the  salts  of  lime  a  double  decomposition  takes  place ; 
the  chlorine  of  the  sal  ammoniac  goes  to  the  lime  and  forms  a 'solu- 
ble salt  of  lime,  whilst  the  carbonic  acid  of  the  carbonate  of  lime 
goes  to  the  ammonium,  forming  a  carbonate  of  ammonia,  which 
passes  off  with  the  steam  without  doing  injury.  The  action  of  the 
sal  ammoniac  is  therefore  quite  intelligible.  It  is  rather  expen- 
sive (9d.  to  l8,  per  lb.),  but  the  cost  is  as  nothing  when  oompai*ed 
with  the  injury  and  inconvenience  against  which  it  is  a  protection.* 
Sir  E.  Kerrison  said,  in  the  case  of  the  boiler  of  a  fixed  engine, 
one  of  several  which  he  had  at  work,  a  deposit  was  formed  an  inch 
thick,  which  had  to  be  removed  with  hammer  and  chisel.  The 
boiler  was  not  only  dangerous,  but  it  had  arrived  at  such  a  state 
that  it  was  almost  impossible  to  supply  sufficient  heat  for  working. 
The  amount  of  fuel  which  was  necessary  was  nearly  doubled.  He 
IhsA  applied  in  vain  to  a  distinguished  engii^eer  for  a  means  of 
-preserving  boilers  from  incrustation,  and  intended  to  tiy  the 
'Caustic  soda. 

The  desirability  of  establishing  a  society  for  the  periodical  in- 
'.  spection  of  steam  boilers  used  for  agricultural  purposes  was  enforced 
\hy  Mr.  Dent,  M.F.,  Mr.  Amos,  and  Mr.  Hobbs  (the  Chairman). 

Mr.  Spilleb  in  the  following  letter  has  further  explained  the 
raction  of  caustic  soda : 

**  Soyai  Anentdf  Woolwich,  August  12, 1862. 

"  Since  the  date  of  the  Society's  Meeting  in  March  last — at  which  Mr. 
Holland,  M.P.,  did  me  the  honour  to  communicate  a  memorandum  on  the 
subject  of  the  emplojrment  of  caustic  soda  for  boilers — I  have  received  and 
answered  numerous  inquiries  from  correspondents  who  have  been  anxions  to 
know  more  of  the  nature,  mode  of  action,  and  cost  of  the  material  employed. 
Under  these  circumstances,  I  gladly  avail  myself  of  an  opportunity  of  making 
a  fuller  explanation  in  regard  to  my  own  and  other  propositions  which  were 
then  laid  before  the  Society. 

**The  visitor  to  the  International  Exhibition  will  find  in  Glass  II.  (Chemical 
Products)  several  excellent  samples  of  commercial  caustic  soda  from  manufac- 
tories in  Liverpool,  Newcastle,  Warrington,  Glasgow,  &c.,  priced  from 
14Z.  10s.  to  111.  per  ton.  In  smaller  quantity,  the  same  article  may  he  pix^ 
cured,  at  a  slightly  advanced  price,  from  Messrs.  Baiss  Brothers,  chemists,  of 
Leadenhall-street,  London.  The  properties  of  caustic  soda  are  such  that  \o 
keep  it  dry  it  requires  to  be  well  protected  from  the  atmosphere ;  but,  inas- 
much as  it  will  always  be  used  in  the  state  of  solution,  we  are  in  the  habit  of 

*  Mr.  Spiller  has  called  attention  to  the  injarious  action  of  this  substance  on  tie 
boiler.— P.  H.  F. 
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dissolving  it  at  once  in  a  known  bulk  of  water, — say  3  lbs.  or  4  lbs.  in  a 
gallon,  and  keeping  this  in  an  iron  vessel  ready  for  immediate  nse  by  measure. 

"  For  boiler  purposes,  always  employ  a  small  quantity  in  the  first  instance, 
and  watch  the  effect ;  very  little  is  required  to  prevent  the  formation  of  incrus- 
tation, and  a  large  excess  is  apt  to  induce  a  tendency  to  *'  priming."  Caustic 
soda  does  not  exert  any  corrosive  action  upon  the  iron  boiler-plates  and  fittings, 
but  inasmuch  as  it  affects  the  human  skin  even  more  than  strong  washing 
soda,  it  should  not  be  handled  unneoessarily. 

"  As  to  its  mode  of  action  :  supposing  it  to  be  employed  with  an  average 
sample  of  river  or  well  water,  containing  both  sulphate  and  carbonate  of  lime, 
it  will  be  found  to  have  the  power  of  precipitating  immediately  and  in  a 
grantdar/orm  those  lime  salts  which  otherwise  would  adhere  by  crystallization 
to  the  surfaces  of  the  boiler.  According  to  chemical  theory,  one  equivalent  of 
caustic  soda  suffices  to  precipitate  two  equivalents  of  carbonate  of  lime 
according  to  the  following  equation  : — 

Sulpfaaie  of       Bicarbonate  of  OarboDate  of  Sulphate  of 

Caustic  Soda.         Limei  Lime.  Lime.  Soda.  Water. 

KaO.  HO  +  CaO,  SO,  +  CaO^  2  CO,  =  2  CaO,  CO,  +  NaO|  SO,  +  HO. 

Tt  can  thus  be  shown,  that  in  point  of  economy  no  cheaper  alkaline 
product  is  likely  to  be  found  than  that  proposed,  commercial  samples  of  which 
arc  always  priced  exactly  in  accordance  with  the  i^ercentage  of  true  soda 
which  they  contain. 

"  In  the  discussion  upon  the  use  of  chloride  of  ammonium  for  boiler  pur- 
poses, it  was  not  suggested  that  this  substance  acts  injuriously  in  corroding 
the  iron.  With  reference  to  the  use  of  lime  for  softening  water  in  the  boiler 
a  practical  difficulty  arises  from  the  circumstance  that  the  finely-divided 
particles  of  slaked  lime  are  exceedingly  liable  to  cause  priming. 

"  John  Spillbb,  F.C.S." 

The  following  letter  from  Dr.  Voelcker  fully  supports  Mr. 
Spiller*s  view,  and  fumislies  a  more  detailed  explanation  of  the 
chemical  changes  which  arise  from  the  use  of  this  and  other 
remedies. 

•*  August  13th^  1862. 

^  Boiler  explosions,  I  have  no  doubt,  are  often  .produced  when  the  fur 
which  certain  hard  waters  form  on  boilinff  is  not  removed.  The  fur  or 
incrustation  found  in  boilers  consists  principally  of  carbonate  and  sulphate  of 
lime.  It  likewise  contains  fluoride  of  calcium,  some  phosphate  of  lime  and 
in^;nesia,  and  oxide  of  iron.  When  gradually  deposited  these  constituents  of 
hani  waters  assume  a  very  hard  crystalline  condition,  and  form  a  regular  pan 
or  false  bottom,  on  which  the  water  in  the  boiler  rests  without  coming  into 
actual  contact  with  the  heated  iron-boiler.  The  consequence  is  that  the  iron 
Boon  bums  out,  or,  in  chemical  language,  becomes  oxidised  into  the  black, 
scaly  oxide  of  iron,  which  peels  off,  and  gradually  renders  the  boiler  so  weak 
that  it  must  burst  when  the  temperature  is  suddenly  raised.  I  believe  in  this 
way  boiler  explosions  are  frequently  produced.  It  is,  therefore,  the  aim  of 
intelligent  men,  and  ought  to  be  the  aim  of  every  one  who  is  compelled  to 
feed  a  steam-boiler  by  hard  water,  to  prevent  the  deposition  of  sulphate  and 
carbonate  of  lime,  and  other  mineral  matters  in  the  shape  of  a  hard  crystalline 
mass.    This  may  be  done  in  two  ways : — 

**  1.  The  deposition  in  crystalline  hard  masses  may  be  prevented  by  the  intro* 
daction  into  the  boiler  of  a  mechanical  disturber  of  crystallisation.  Spent  tan 
and  sawdust  are  as  good  as  anything  that  may  be  used.    The  insoluble  salts 


438 


Abstract  Report  of  Agrieukural  Discussions. 


of  lime  (carbonate  and  sulphate  of  lime)  on  boiling  and  oonosntntion  of  the 
Uquid  in  the  boiler,  inatead  of  gradually  separating  and  collecting  into  a  hard 
crystalline  mass,  separate  in  more  powdery  particles,  which  attach  them- 
selves to  the  sawdust  or  the  spent  tan,  which,  moreover,  rubbing  against  all 
sides  of  the  boiler  preyent  in  a  purely  mechanical  w|iy  the  deposition  of  a 
stone-like  incrustation.  From  time  to  time  the  water  left  in  the  boiler  must 
be  run  off,  and  some  fresh  sawdust  or  tan  be  introduced  into  it.  The  light 
particles  of  sawdust  or  tan  have  another  beneficial  efiioct,  to  which  attention 
was  not  directed  in  tiie  discussion  at  Hanover  Square.  It  is  this:  these 
particles,  being  lighter  than  water,  float  on  the  surface  while  it  is  cold ;  when 
it  boils,  they  are  dioroughly  distributed  in  all  parts  of  the  water  in  the  boiler, 
which  has  the  effect  of  causing  the  steam  to  be  given  off  regularly,  witboat 
producing  sudden  jerks.  This  is  a  great  advantage,  for  there  cannot  be  a 
doubt  that  the  more  regularly  and  easily  steam  is  produced,  the  le8§  chanoc 
there  is  of  a  boiler  explosion— of  course,  other  circumstances  being  equal. 
The  mechanical  agent  m  this  case  acts  like  air,  causing  steam  to  be  more 
easily  given  off. 

**  2.  The  deposition  of  hard  crystalline  boiler-deposits  may  be  prevented  by 
ohemical  means.  Caustic  soda,  in  my  opinion,  is  by  far  the  best  thing  that 
can  be  used  for  that  purpose.  In  hard  water  we  have  sulphate  and  bi- 
carbonate of  lime— Hsometimes  more  sulphate  than  bicarbonate,  and  sometima 
more  of  the  latter  than  the  former.    Caustic  soda  removes  both  impurities. 

"  If  bicarbonate  of  lime  only  is  present,  the  caustic  soda  takes  one-half  of  its 
carbonic  acid,  and  becomes  carbonate  of  soda — a  soluble  salt  which  remains  in 
solution  ;  and  the  bicarbonate  of  lime  (a  soluble  salt)  loses  half  its  carbonic 
acid,  and  becomes  changed  into  insoluble  or  neutral  carbonate  of  lime,  which 
is  deposited.  Professor  Wilson,  who  explained  so  well  the  effect  of  lime-water 
on  hard  waters,  I  have  no  doubt  will  notice  the  analogy  between  the  action 
of  caustic  soda  and  caustic  lime — for  lime-water  is  merely  a  solution  of  caustic 
or  quick-lime  in  water.  The  principle  of  their  action  is  precisely  the  same. 
In  one  case  we  have  in  solution — 

Bi-carbonate  of  soda,  Ca  0,  2  C  0, 1  equivalent  of  lime  -h  2  of  carbonic  add. 


or  Ca,  C  0, 


C  0^  and  if  we  add 

Ca  O  =  1  equivalent  of  caustic  lime, 


^e  obtain 

CaO,  CO, 
or  insoluble  carbonate  of  lime. 


+  Ca  0,  C  0*  insol.  carb.  of  lime.  , 


In  the  other  case  to 

CaO,CO, 


C  0,  ».  e,  bicarb,  of  lime, 
we  add  N.  0,  u  e.  caustic  soda, 


^ad  obtain 

Ca  0,  C  0,  *.  e,  insol.  or  neutral    -f  Ka  0,  C  0,  i.  e.  soluble  carlonate 

carb.  of  lime,  of  soda. 

*'  If  the  water,  as  is  generally  the  case,  oontains  sulphate  as  well  as  carbonate 
of  lime,  the  sulphate  is  likewise  deposited  by  the  addition  of  caustic  soda. 
In  the  first  place  we  obtain,  as  shown  just  now,  insoluble  carbonate  of  lime 
and  soluble  carbonate  of  soda ;  but  in  the  next  place  the  carbcmate  of  soda 
imd  sulphate  of  lime,  by  mutual  exchange  of  their  acids,  become  carbonate  of 
lime  (wnich  falls  down)  and  sulphate  of  soda  (which  remains  in  solution)  :^ 
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GaO,SO.         ^GaO —^       CaO,  00, 

,(^&«ilpluiteofliine)/SOj  ^^.x""""^   ».e.carb.of  line 

+  ^^.^^^"^"""^  (daporit) 


''  In  Glarke's  process,  by  which  a  good  deal  of  lime  is  lemoTed  from  certain 
hard  waters  by  means  of  lime- water,  t.  e.  a  solution  of  caustic  lime,  the  lime 
is  only  separated  from  the  bicarbonate,  and  not  from  the  sulphate  of  lime 
(gypsum). 

*'  In  like  manner,  by  sal  ammoniac  or  chloride  of  ammonium.we  can  only 
remove  the  lime  from  the  bicarbonate  of  lime,  but  not  from  the  gypsum,  and 
hence  caustic  soda  is  superior  both  to  lime-water  (Clarke's  proce^  and  to  the 
sal  ammoniac  process.  The  beneficial  action  of  the  caustic  soda  when  added 
to  hard  water  does  not  consist  in  the  prevention  of  insoluble  lime-combina- 
tions, but  in  the  almost  instantaneous  precipitation  of  these  comnounds  in  a 
findy  divided  pulverulent  condition,  Sal  ammoniac  prevents  the  oepoeition  of 
carbonate  of  lime,  inasmuch  as  it  forms  with  the  carbonic  add  of  the  car- 
bonate of  lime  yoUtile  carbonate  of  ammonia,  which  passes  o£f  with  the 
steam,  whilst  the  chlorine  in  the  sal  ammoniac  forms  with  the  lime  chloride 
of  calcium,  a  very  soluble  salt  which  remains  dissolved  in  the  boiler.  But,  as 
stated  already,  sal  ammoniac  has  no  effect  on  sulphate  of  lime.  Altogether, 
caustic  soda  is  not  only  the  most  efficacious,  but  also  the  cheapest  means 
for  preventing  boiler  incrustations." 

Some  fisusts  coimeoted  with  this  spabject  seem  worthy  of  reoord  in 
this  Journal.  For  instanoe,  in  a  steam  boiler  at.Ems  theie  was  no 
trace  of  incrustation  after  several  months'  weacr,  although  the  water 
with  whioh  the  boiler  was  fed  contained  not  less  than  21*899  grs. 
in  the  pound  of  solid  matter.  On  analysis,  the  following  results 
were  ascertained : — 

Gn. 

Carbonate  of  soda       11-35488 

Sulphate  of  soda 0*10790 

Chloride  of  sodium 7*27020 

Sulphate  of  potash     0-43663 

Carbonate  of  Ihne       ..      1*24870 

Carbonate  of  baryta 1*06890 

Carbonate  of  iron        0*01728        | 

Carbonate  of  manganese 0*00868 

Carbonate  of  baryta  and  strontia       0*00215 

Phosphate  of  alumina        0*01090 

SiUca 0'37889 

21*89951 

Piesenins  inferred  from  this  that  it  is  not  carbonate  of  Hme, 
hut  only  the  sulphate  of  lime  which  causes  the  formation  of  crust,  and 
he  attrihnted  the  absence  of  incrustation  in  the  instance  under 
review  to  the  action  of  the  soda  contained  in  the  water.  Starting 
from  this  point,  he  instituted  an  elaborate  series  of  experiments, 
and  from  these  he  nltimately  arrived  at  the  conclusion  that  the 
addition  of  soda  is  the  simplest  means  of  preventing  incrustation 
(tide  Jonm.  fiir  TtsJlU  Chem.,  lyiii.  p.  65,  quoted  in  the  Phanna^ 
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ceutical  Joxiinal).  Another  method  of  preventmg  the  incroBtation 
of  steam  boilers  by  water  containing  the  sulphate  or  carbonate  of 
lime  or  magnesia  is  to  treat  the  water  with  hydrate  of  baryta.  This 
remedy  has  been  the  subject  .of  one  or  more  patents,  but  it  is  objec- 
tionable owing  to  the  poisonous  quality  of  the  water  so  treated. 

^  But  incrustation,  though  a  fertile  source  of  inconvenience  and 
danger,  is  not  the  sole  or  principal  cause  of  boiler  explosions.  Ac- 
cording to  Mr.  Amos,  explosions  generally  arise  **  either  from  some 
fault  in  the  original  construction  of  the  boiler  or  from  inattentioir 
in  working."  And  this  opinion  is  strikingly  confirmed  by  Mr.  L.  £. 
Fletcher,  chief  engineer  of  the  *'  Manchester  Association  for  the 
Prevention  of  Steam  Boiler  Explosions,"  who  in  his  monthly  report^ 
dated  May  27th  in  the  present  year,  thus  expresses  himself: 

**  It  will  be  seen  that  all  the  above  explosions  [of  the  month]  occarred  from 
the  most  simple  causes,  and  that  no  mystery  whatever  need  be  attached  to 
any  of  them ;  while  by  suitable  construction  of  the  boilers  in  the  first  place,, 
and  due  attention  to  dieir  state  of  repair  in  the  second,  these  explosions  inrould 
in  every  case  have  been  prevented.  • 

"  I  am  extremely  desirous  to  keep  this  practical  view  of  steam-boiler  explo- 
sions constantly  in  sight,  since  I  am  persuaded  no  head  will  be  made  against 
them  generally  as  long  as  their  causes  are  considered  to  be  matters  of  mysten'» 
and  their  occurrence  one  of  chance. 

**  Very  few  of  the  explosions  that  come  under  my  notice  occur  from  short- 
ness of  water,  and  I  believe  that  to  be  a  much-abused  ide:),  and  the  number  of 
explosions  resulting  from  it  to  be  much  exaggerated.  It  appears  to  be  an 
almost  stereotyped  verdict  at  inquests,  and,  the  boiler  attendant  being  fre- 
quently killed,  there  is  seldom  any  witness  to  the  contrary. 

'*  I  find  that  by  far  the  most  frequei\t  cause  of  explosion  is  the  insuffidencT 
of  the  boiler  for  its  working  pressure,  either  on  account  of  its  original  conr 
striiction,  or  state  of  repair  consequent  upon  use  ;  while  those  explosions  re- 
sulting either  from  deficiency  of  water  or  from  extraordinary  or  reckless  pres- 
sure are  comparatively  rare.  In  other  word%  to  prevent  misapprehension,  1 
find  that  explosion  is  more  frequently  due  to  weakness  of  the  boiler  than  to 
excessive  pressure  of  the  steam." 

Under  these  circumstances  it  is  highly  satisfactory  to  know  that 
the  most  simple  and  efficacious  method  of  testing  steam  boilers  is  by 
the  application  of  hydraulic  pressure.  On  this  point  the  remarks  of 
Mr.  Fletcher  are  especially  valuable. 

"  I  know  no  means  of  ascertaining  the  sufficiency  of  the  original  construc- 
tion of  a  boiler,  or  of  testing  the  weakness  produced  upon  it  by  wear  and  tear 
— in  short,  of  testing  either  new  or  old  boilers— equal  to  the  use  of  hydraulic 
pressure,  and  think  all  steam-users  would  do  well  to  make  systematic  use  of 
this  test  once  a  year.  In  France,  I  believe,  this  plan  is  rendered  compulsory 
by  the  Government,  and  it  would  be  well  were  it  generally  adopted  in  this 
country  voluntarily.  Weak  places  in  the  plates  may  pass  undetected,  even  oa 
careful  examination,  while  some  parts  may  be  inaccessible  and  concealed  from 
vie\%;  but  the  hydraulic  test  is  sure  to  detect  and  expose  them  all.  Its 
timely  application  would  have  saved  that  most  disastrous  explosion  whic^ 
occurred  some  time  since,  here  in  Manchester,  at  a  locomotive  establishment 
second  to  none  in  the  kingdom  for  its  high  reputation ;  and  sinoe  a  defect 
passed  unnoticed  at  such  an  establishment,  where  the  construction  of  boilcn^ 
as  well  as  the  quality  and  strength  of  plates,  may  well  be  supjxised  to  ha\e 
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been  thoroughly  undentood,  it  surely  argues  the  necessity  of  the  hydraulic 
test  heine  genendly  applied. 

**  Mr.  Muntz,  a  steam-user  in  Birmingham,  states,  in  a  letter  published  on 
the  Millfield  boiler  explosion,  that  he  has  for  years  adopted,  witn  advantage, 
the  plan  of  an  anniuil  nydraulic  boiler  test,  and  considers  it  a  duty  he  owes  to 
his  workmen  in  consideration  of  their  safety. 

*'  The  application  of  the  hydraulic  test  is  so  simple,  and  the  pump  requiped 
so  small,  that  each  steam-user  could  provide  himself  with  one  at  very  little 
expense,  or  some  parties  might  find  it  worth  their  while  to  take  up  the 
proving  of  boilers  by  water  pressure  as  an  itinerant  speciality  of  engineering 
practice.  This  Association  would  be  glad  to  assist  in  the  general  application 
of  the  hydraulic  test  by  inspecting  the  boilers  when  under  pressure,  and  I  feel 
convinced  that,  were  the  practice  of  this  annual  test  generally  adopted,  which 
I  trust  it  soon  will  be,  explosions  would  become  nearly,  if  not  entirely, 
extinct." 


Meeting  of  Weekly  Council^  April  3rd.  Sir  Edwasd  Exbbisok,  M^F^ 
in  the  Chair. 

On  thx  Gbowth  of  Mangold. 

Mr.  Fbere,  when  introducing  the  subject,  remarked,  that  mangold 
is,  for  two  reasons,  an  especially  valuable  crop,  because  it  bears  both 
forcing  and  storing.  If  we  try  to  force  our  com  crops  to  any  con- 
siderable extent,  there  is  a  danger,  from  the  increase  of  straw,  and 
from  that  straw  being  lodged,  that  the  yield  of  grain  will  be  decreased 
instead  of  increased,  and  a  loss  of  quality  likewise  incurred ;  whilst 
there  seem  to  be  hardly  any  bounds  to  our  power  of  increasing  the 
crop  of  mangold,  unless  it  is  intended  for  the  manufacture  of  sugar. 
Again,  it  is  a  most  valuable  plant  in  respect  of  storing.  The  question 
how  to  ensure  a  succession  of  green  food  might  be  difficult  to  answer 
but  for  the  mangold.  The  mangold-store  is  a  bank  upon  which  the 
fanner  can  draw  at  any  season  of  the  year ;  and  so  long  as  it  lasts  he 
need  be  under  no  apprehension  of  injuiy  from  a  gap  occurring  be- 
tween any  other  two  fodder  crops. 

The  immediate  object  of  the  experiment  he  had  to  communicate 
was  to  test  the  yalue  of  Lawson's  artificial  guano  against  the  Peruvian 
gnano,  of  which  the  supply  is  much  restricted.  4  cwts.  of  Lawson's 
and  4  cwts.  of  Peruyian  were  each  mixed  with  4  cwts.  of  common  salt, 
and  strewed  on  the  ridges  before  they  were  split  in  the  spring. 
Alongside  of  these  were  tried  10  tons  of  feirmyard  manure,  also  with 
the  addition  of  4  cwts.  of  salt,  and  a  mixture  of  6  tons  of  farmyard 
manure,  with  2  cwts.  of  Peruvian  guano  and  2  cwts.  of  salt.  Tho 
cost  of  both  Lawson's  and  the  Peruvian  guano  may  be  taken  at  22. 10#. 
per  acre,  and,  when  spread  on  the  ground,  farmyard  manure  at  8s.  a 
ton.  1^  cwt.  of  superphosphate,  wi&i  15  bushels  of  burnt  ashes  per 
acre,  were  in  every  instance  drilled  in  with  the  plant,  in  accord- 
ance with  the  general  practice  of  the  farm ;  Lawson's  guano  being 
regarded  as  a  substitute,  if  not  an  equivalent,  for  the  Peruvian — 
a  step  taken  in  accordance  rather  with  the  name  given  to  tbe 
artificnal  manure  than  with  scientific  analysis.  The  mangold  was  all 
drilled  on  the  25ih  of  ApziL    Before  coming  to  results^  some  account 
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ahonld  be  taken  of  tiie  BeMosiy  on  wbich  llioae  zeBuUi  maj  ktve 
materially  depended.  The  year  1861  wbb  abxmesj  miiil  ihe  9ik  of 
July ;  bnt  from  that  time  we  had  a  flooTching  snmmer,  aJmoet  without 
any  rain  nntil  the  1st  of  October.  Oonseqnently  many  fields  of  white 
turnips,  drilled  with  artificial  mannres,  came  np  well,  and  were  singed 
ont  well,  bnt  in  August  were  quite  burnt  up,  the  brown  cinders  of  the 
dead  plant  alone  showing  the  line  of  the  drills.  The  mangolds  came 
xxp  wdl,  theseed  being  good ;  so  that,  to  complete  the  plant,  not  one 
TOOt  in  fifty  had  been  tnmsplanted.  Their  growth  was  steady,  but  not 
rapid ;  the  leaves  of  some  few  weakly  plants  akme  being  aflfeeted  by 
the  blight  which  was  so  prevalent  in  other  parts  of  Englimd. 

When  the  rain  came  on  in  October,  the  piece  manured  with  Lawson^s 
guano  appeared  already  somewhat  eidiausted,  and  the  leaves  had  b^nn 
to  turn,  whilst  that  manured  with  Peruvian  guano  still  retained  its  fnU 
vigour  in  the  leaf;  there  was  therefore  a  much  greater  increase  of 
growth  and  of  weight  in  the  month  of  October  on  the  acre  manured 
with  Peruvian  guano,  and  that  which  had  the  mixture  of  guano  and 
farmyard  manure,  than  on  the  acre  manured  with  LawBon's  guano. 
When  the  crop  was  taken  up,  three  drills  were  selected  on  each  piece, 
as  impartially  as  could  be,  and  they  measured  17  poles.  The  weight 
per  acre  was  from  Lawson's  guano  only  14  tons  18  cwts. ;  from  the 
Peruvian  guano,  22  tons  2  cwts. ;  from  frimyard  mannre,  16  tons  14 
«wts. ;  and  from  the  mixture  of  guano  and  manure,  21  tons  15  cwts. 
These  results  were  no  doubt  in  great  measure  due  to  the  season,  in 
connexion  with  the  tendency  of  guano  to  produce  a  much  larger 
development  of  leaf.  Eaimyacd  manure  and  the  guano,  when  tried  four 
years  ago  on  nearly  the  same  ground,  gave  the  same  wei^^t  of  bulb, 
but  the  guano  much  increased  the  weight  of  leal  This  tendency  to 
force  the  leaf  is  of  special  value  in  a  hot  season,  because  when  the 
soil  is  .dry  the  plant  is  much  mixe  thrown  upon  the  resources  afforded 
by  the  atmos^^iere,  of  which  the  leaves  are  the  recipients.  Now, 
probably,  in.  a  very  dry  season,  such  as  was  the  last  in  one  part  of 
England,  the  plant  derives  as  much  of  its  growth  through  the  medium 
of  its  leaves  as  it  does  through  the  medium  of  its  roots ;  at  all  events, 
in  a  dry  season,  with  this  plant  the  proportion  of  the  inerease  due  to 
the  leaf  rather  than  to  the  root  is  mneh  larger  than  in  the  rainy  season. 

It  is  always  of  importance  with  reqpect  to  any  experiment  to  look 
back  to  the  previous  crops  and  to  the  condition  in  which  the 'ground 
is  lecft.  In  1859  this  land  was  in  Giant  Sainfoin,  which  had  been 
sown  as  a  li^er  with  badey.  It  was  mown  onoe,  and  fed  off  twice ; 
the  first  time  with  ram  lambs  eating  com  and  cake,  and  afterwards  by 
the  fiook  of  ewes.  When  the  sainfoin  was  being  mown  green,  it  was 
ascertained  that  the  amount  growing  on  22  poles  was  1  ton  84  lbs., 
the  quantity  mown  in  the  day  for  feeding  15  cart-horses  (at  which 
rate  a  cart-horse  was  eating  1  cwt.  3  stone  per  day).  At  the  same 
time  1^  ton  was  being  mown  daily  for  the  cows  and  bullocks,  and 
fed  21  head.  They  were,  therefore,  eating  1-J-  cwt.  a-piece  per  day: 
there  were  nearly  8  tons  o£  sainfoin  per  acre  in  its  green  state,  which 
was  probably  equivalent  to  about  2  tons  of  hay.  It  is  worthy  of 
xemaxk,  that  the  sheep-folding  being  considered  a  sufficient  preparation 


Orawih  of  Mangold.]  443 

for  wh^t  on  those  plots  where  mangold  was  grown  with  Pemyian 
gaono,  there  had  been  no  straw  numnfe  for  probacy  four  or  five  years. 
Mr.  Lawes  has  expressed  an  opinion,  that  mangold^  to  be  grown  sno- 
cessfnlly,  mnst  either  ha^e  farmyard  manure  applied  to  the  crop 
before  it  is  sown,  or  at  all  events  to  the  previous  crop.  It  will  also 
be  desirable  to  look  forward  as  well  as  backward.  Where  the  farm- 
yard mannre  was  applied  last  year,  the  leaves  are  ploughed  in ;  and  I 
shall  reckon  on  growing  barley  this  year  without  fcurther  dressing. 
Where  Lawson's  guano  and  the  Peruvian  guano  were  applied  last 
year,  there  I  shall  deem  it  desirable  to  add  a  further  dressing  of 
2  cwts.  of  guano  for  this  year*s  barley.  My  proximate  estimate  for 
the  barley  crop  is,  on  die  adjacent  land  where  I  grew  swedes, 
46  bushels  of  barley  per  acre ;  after  a  double  dressing  of  Peruvian 
gaano  40  bushels,  but  of  a  somewhat  inferior  quality.  Where  the 
fannyard  manure  was  applied  last  year,  and  no  fhrtiier  manure  is 
added  this  year,  I  expect  to  grow  36  bushels,  but  of  a  superior  quality 
to  that  which  follows  Peruvian  guano.  If  on  the  plots  manured  with 
Lawson's  and  Peruvian  guano  for  mangold,  barley  had  been  drilled 
this  year,  without  any  further  dressing,  I  should  only  expect  to  reap 
about  30  bushels.  And  after  all  we  should  rather  antioipafte  that  the 
layer  will  be  quite  as  good  where  the  fannyard  manure  was  applied 
three  years  ago,  without  further  dressing,  as  where  a  double  dressing 
of  guano  had  been  applied.  If  then  you  give  a  dressing  of  guano 
directly  to  the  mangold,  and  then  afterwards  to  the  barley,  the  cost 
will  be  nearly  identical  with  the  single  application  of  farmyard 
manure ;  for  ihe  first  dressing  of  guano  will  cost  50«.,  and  the  next 
about  one-half  of  that,  or  25«. ;  whilst  I  estimate  a  single  dressing, 
amounting  to  10  tons  of  fannyard  manure,  at  only  80a.,  or  a  crown 
more. 

One  word  on  the  preparation  of  land  for  mangold.  Prompted  in 
great  measure  by  Mr.  Pusey's  teaching,  at  one  time  we  used  to  be 
anxious  to  get  some  stolen  crops  in  directly  after  harvest ;  but  cold 
springs  and  dry  summers  prevented  those  crops  being  of  such  use  to 
UB  in  the  Eastern  Counties  as  they  are  in  the  Southern  and  Western 
districts.  Now  our  first  object  after  harvest  is  to  prepare  the  land 
for  mangold.  This  field  was  first  ploughed,  twice  driagged,  and  then 
worked  with  three  horses  in  a  harrow  in  the  month  of  September. 
JtRet  wheat-sowing  in  November,  it  was  all  ridged  up;  then  the 
plough  was  worked  between  the  ridges  as  deep  as  three  horses  could 
draw  it,  and  the  field  left  until  spring.  In  the  spring  the  ridges  were 
only  just  picked  over  to  take  the  weeds  out.  The  manure  was  then 
put  in,  and  it  only  required  to  be  split.  A  like  course  was  adopted 
in  1861,  and  its  importance  exhibited  in  the  wet  spring  of  1862. 

The  OhaLrman,  Sir  IBdwabd  -Eebbisok,  laid  before  &e  meeting  two 
sets  of  experiments  made  by  Mr.  Horn,  his  bailiff,  on  his  own  fiinn, 
and  remarked  that  beetroot  is  now  being  much  more  largely  grown 
than  formerly,  partienlarly  in  the  Eastern  Counties,  where  a  con- 
siderable breadth  of  swedes  has  been  discontinued  in  its  favour ;  the 
dryness  of  the  summer  season  there  having  led  to  the  crop  of  swedes 
bong  constantly  destroyed  by  the  fly : — 


444  Abstract  Report  of  Agricultural  Discussiofu. 

EXFSBIMKKTS  IH  1866. 

The  following  experiments  were  conducted  on  a  poor  gravelly  scnl,  in  order 
to  ascertain  the  efifect  of  artificials  applied  loosely  on  each  crop  sown  the  2l8t 
of  May,  and  raised  the  12th  November,  1856 : — 

Manures  per  Acre,  taS^^ewL 

1.  20  loads  well-prepared  stable-dung,  and  4  cwt.  of 

guano •     23    16 

2.  20    do.    do.    4  cwt.  guano,  and  5  cwt.  salt     ..      ..     30    12 

3.  20    do.    do.    1  cwt.  guano,  1  cwt.  superphosphate, 

1  cwt.  blood  manure,  and  1  cwt.  salt  26  10 

4.  40  loads  of  dung 21  3 

5.  2  cwt  guano,  2  cwt.  superphosphate,  2  cwt.  blood 
manure,  and  2  cwt.  salt      20  0 

6.  7|  cwt  guano       17  17 

7.  12  cwt.  superphosphate  (Lawes')       14  19 

8.  13  cwt.  blood  manure 15  0 

9.  1}  cwt.  guano,  1)  cwt.  superphosphate,  1|  cwt.  blood 
manure,  and  1}  cwt  salt 19  11 

10.  5  cwt.  guano         .." 12    15 

11.  8  cwt.  superphosphate 11    18 

12.  8  cwt  blood  manure 12    11 

This  experiment  shows  most  distinctly  that  a  combination  of  fann- 
yard  manure  with  some  species  of  artificial  manure  is  generally  the 
best  method  of  obtaining  the  greatest  amoimt  of  mangold. 

Experiments  in  1860. 

The  following  experiments  were  conducted  on  the  crop  of  1860  in  order  to 
ascertain  which  manures  would  raise  the  greatest  weight  per  acre  of  man^lds 
in  conjunction  with  farmyard  dung.  Field,  a  light  soil;  seed  drilled  ob 
27-inch  ridges  first  week  in  May;  dung  applied  in  the  ridge  at  time  of 
sowing ;  the  artificials  sown  by  himd  over  the  dung  to  insure  equal  distriba- 
tion ;  crop  stored  in  the  second  week  of  October  :»■ 

Manures  per" Acre,  Produce. 

"^     '  ton*,  cwu 

1.  20  cartloads  of  good  dung 16      4 

2.  20         do.         do.    2  cwt  guano,  and  4  cwt  salt ..     28    14 

3.  20         do.         do.    4  cwt  blood  and  bone  manure, 

and  4  cwt  salt     24      9 

4.  20         do.         do.    and  2  cwt.  guano     21    15 

6.  20         do«         do.    4cwtsuperphosphate,and4cwt.  ' 

salt        22    10 

6.20         do.         do.    and  4  cwt  salt 20      4 

7.  20         do.         do.    and  4  cwt  Lawes'  superphos^ 

phate 18    10 

In  this  latter  series  of  experiments  the  dung  'was  applied  at  the  time 
of  sowing  on  the  ridges.  That  is  a  matter  which  must  depend  veiy 
macb  on  the  soil.  On  heavy  soils,  which  it  is  difficult  to  get  upon  at 
certain  seasons,  the  early  application  of  manure  is  no  doubt  excellent; 
but  on  lighter  soils  it  is  better  to  put  it  on  the  ridge  just  before  sowing 
the  seed.  This  series  of  experiments,  taking  the  value  of  the  prodaca 
at  12s,  fid.  per  ton,  which  is  a  fiEor  amount,  and  allowing  for  the  cost 
of  the  application,  gives  the  highest  gain  to  the  2  owta.  of  giuno  snd 
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the  4  cwt8.  of  salty  or  6/.  4«.  M.  the  acre.  The  next  highest  gain  is 
firom  the  application  of  4  cwts.  of  blood  and  bone  manure  and  4  cwts. 
of  salt ;  in  both  cases  the  adyantage  of  applying  salt  in  oonjmiction 
with  either  guano  or  artificial  manures  was  clearly  shown.  Similar 
results  haye  attended  the  experiments  made  by  ILr.  Eeary ;  and  the 
practice  of  mixing  farmyard  dimg  with  artificial  manures  is  generally 
adopted  in  Suffolk  as  the  safest  and  best  mode  of  applying  those 
manures,  which  yield  a  great  increase  of  produce  when  applied  in 
conjunction,  but  not  so  when  used  separately. 

Thb  Disoussiok. 

In  the  discussion  which  ensued  the  following  topics  came  under 
consideration : — 

1.  The  adyantage  of  applying  the  manure  in  autumn,  or  to  the 
previous  crop. 

2.  That  of  using  a  combination  of  manures. 

3.  The  possibility  of  growing  mangold  for  .several  years  consecu- 
tivelj  on  tiie  same  ground. 

4.  The  benefit  derived  from  salt. 

5.  The  best  width  between  the  drills. 

Autumn  Applioatiok  of  Maiotbi* 

Mr.  Holland  remarked  on  the  smallness  of  the  crop  grown,  which, 
being  ignorant  of  the  nature  of  the  climate  and  soil,  he  was  disposed 
to  attribute  to  the  fiEffmyard  manxure  having  been'  put  in  at  the  same 
time  as  the  seed.  If  it  had  been  mixed  with  the  soil  in  the  autumn, 
it  would  have  been  out  of  the  way  both  of  the  seed  and  the  root.  He 
considered  that  a  great  quantity  of  mangold  is  destroyed  in  shape  and 
in  value  from  the  bulbs  being  in  contact  with  the  long  straw,  &o.,  of 
iarmyard  dung.  After  the  SMd-bed  has  been  got  into  nice  order  in 
the  autuxnn,  so  as  to  require  little  further  cultivation,  the  trampling 
and  pressure  caused  by  laying  on  manure  in  spring  does  it  considerable 
harm.  The  bringing  up  of  fresh  soil  at  this  time  is  also  undesirable. 
These  remarks,  however,  would  only  apply  to  mangolds  grown  on 
heavy  soil.  The  soil  with  which  he  was  acquainted  was  so  stiff  that 
the  (xoly  way  to  fit  it  for  a  root-crop  was  by  burning,  so  as  to  effect  at 
once  a  mechanical  and  a  chemicid  change  in  its  properties ;  though 
much  vegetable  matter  would  be  burnt,  the  phosphates  and  salts  re- 
maining in  the  ashes  would  act  the  more  effectually  upon  the  crop. 

Thb  Combination  of  Manubxs. 

Mr.  Holland  further  called  attention  to  some'  remarks  of  Mr.  Pusey 
on  the  advantage  of  combining  manures.    Mr.  Pusey  writes : — 

**  The  inference  arrived  at  (from  the  experiments)  is,  that  it  is  more  pro« 
fi table  to  use  some  artificial  manures  in  conjunction  with  dung  than  to  use 
either  singly.  Thus,  guano  and  woollen  rags  used  singly  add^  to  my  crop 
only  5  tons  per  acre ;  the  single  dressing  of  dung  added  onlyll  tons,  and 
doubling  that  amount  of  dung  did  no  good.  But  guano  combined  with  the 
same  amount  of  dung,  and  rags  combined  with  the  same  amount  of  dung, 
each  gave  an  addition,  not  of  16  tons  of  roots,  according  to  their  effects  when 
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used  singly,  but  of  20  tons,  yielding  each  36  tonBr— a  prodnoe  veiy  Ut^  in*- 
deed  for  land  which*  four  years  ago,  when  I  took  it  in  hand,  was  said  to  be 
iucapable  of  growing  a  turnip.** 

Sir  Edwabd  Esbbisok,  whose  experim^Lt  led  to  the  same  oondit- 
sion,  expveflfled  his  determinaiion  of  henceforth  nsmg  eTeiy  jwr 
2  cwts<  of  gmyno  wiih  4  owts^  of  salt  in.  addition  to  ftimjaxd  iBaimK. 

PosauuiiiTx  or  obowhtg  Conbeoutive  Cbofs  of  Mangold. 

Mr.  HoLLAKD  also  referred  to  a  paper  whioh  was  read  hekxe  the 
Council  of  this  Society  in  the  year  1852,  by  Mr.  Gaddesden,  giving 
an  account  of  a  visit  he  had  paid  to  a  Mr.  Beeve,  Hying  near  Leather- 
head,  in  Surrey,  who  had  §^own  mangold  without  manniB  for  four 
years,  and  yet  had  a  yery  promising  crop  to  show : — 

"  The  land  on  whioh  the  beet  was  grown  appeared  to  be  of  a  good  and 
useful  character,  bearing  at  the  time  of  Mr.  Graddesden's  viait  a  very  pro* 
mising  plant  of  wheat,  and  was  stated  to  have  had  no  manoie  upon  it  for 
four  years.  Mr.  Beeve  attributed  his  success  in  growing  the  white  Silesian 
beet  to  his  thus  not  applying  manure  directly  to  the  crop,  and  stated  that 
when  he  had  dunged  for  the  beet  the  bulbs  proved  small,  had  a  laige  mass  of 
fuzzy  fibres,  and  gave  but  a  small  weight  per  acre,  viz.  15  to  18  tons ;  but 
tbat  since  he  had  put  his  manuring  matter  further  off  the  beet  crop,  he  had 
raised  large  fine  roots  of  a  great  weight  per  acre.  He  regarded  this  dream- 
stance  as  a  discovery  in  the  culture  of  this  plant,  and  Mr.  Gaddesden  con- 
sidered that  if  Mr.  Keeve's  calculations  were  realised  it  would  be  sa  Mr. 
Gaddesden  was  shown  the  field  which  Mr.  Reeve  intended  to  sow  with 
Silesian  beet  in  that  week.  The  soil  was  a  heavy  clay;  certainly  not  from  its 
aspect  very  promising." 

Mr.  Canteell  said,  that  some  twenty  yeazs  ago,  when  ho  occupied 
a*  farm  at  Windsor,  since  held  by^  the  late  Prince  Consort,  he  was 
induced  to  tty  mangold  on  a  field  which,  had  not  been  under  cultiva- 
tion for  some  time  previonsly,  and  grew  them  soccesafidly  for  four 
years  in  succession,  the  produce  increasing  every  year.  The  lasd 
was  ridged  up  in  autumn,  and  so  left  in  the  winter ;  in  spring  a  mode- 
rate dressing  of  dung  was  applied,  guano  and  superphosphate  being 
then  hardly  in  use*  The  leaves  were  removed  from,  the  land  and 
given  to  stock*  He  was  not  acquainted  witih  the  present  condition  of 
the  land.  At  that  time  the  East  Bezkshixe  Agricultuxml  Society  had 
a  prize  for  mangc^d  placed  at  its  disposal  by  'Mx.  Palmer,  late  monber 
for  the  county.  Mr.  Palmer  and  Mc.  Oaatrell  alternately  oazzied  off 
the  prize. 

Mr.  Peel  stated,  that  he  had  grown  good  crops  of  mangold  on  the 
some  land  for  six  years  in  saccession*  For  tiie  first  two  or  three 
years  the  roots  increased  in  size ;  they  then  seemed  to  have  reached 
their  maximum.  In  1861  his  neighbourhood  had  been  as  much 
oppressed  by  wet  as  that  of  Mr.  Frere  by  sunshine.  The  land  was 
consequently  less  well  prepared,  and  the  crop  not  so  good  as  before. 
The  field  in  question  has  rather  a  light  soil  and  a  strong  subsoil ;  it 
hod  been  trenched  with  a  fork  two  spit  deep  before  the  &st  mangold 
crop  was  grown ;  it  also  had  been  twice  drained.  The  first  draining 
was  unsuccessful  because  the  sod,  wliich  had  been  inverted  over  the 
tile  at  a  depth  of  &om  3  to  4  feet,  had  grown  so  tbat  its  roots  qvte 
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diokad  tho  dwrnnwl,  and  it-  beoaaie  neooflnofy  to  reUy  tiia  tiles* 
Mannie  had  been  applied  eaeb  yeac,  aad  the  land  was  now  too  rich 
to  grow  oom,  so  that  ha  oontmiiad  to  sow  mangold,  not  knowing-  what 
elae  to  do.  Mr.  Feel  fbvther  stated  that  a  fnand  of  his  had  grown 
mangold  upon  the  same  ground  for  seventeen  saocessiye  years.  Such 
a  fiict  is  of  practical  importance  in  pastoral  disfaricts,  sooh  as  the 
grazing-groimds  in  the  North  of  England,  because  it  is  desirable  to 
grow  as  near  to  the  homestead  as  possible  a  crop  which,  like  mangold, 
reqniieB  mndi  labour  and  attention. 

Thb  Benefit  debited  from  Salt. 

It  appears,  from  Sir  E.  Eerrison*s  experiments  and  remarks,  that  in 
hiB  fKoghbourhood  salt  seems  to  be  yieduable  as  a  direct  food  for  the 
plant.  Mr^  Frere,  liYing  on  the  chalk  stratum,  a  marine  formation, 
believed  that  his  soil  ali«ad j  contained  a  sufficient  supply  of  salt,  but 
added  it  to  the  guano,  Ac.,  partly  for  the  conyenience  of  sowing,  and 
partly  in  the  belief  that  it  might  produce  a  chemical  action  on  the 
other  Utilizers,  which  would  make  them  better  adapted  for  assimila- 
tion  by  the  plairts. 

l^v  PBOPEn  Width  fob  DsiLuzro  Mancm)ld. 

Mr.  Wells  inquired  whether  on  a  clay  soil  a  nearer  or  a  more 
distant  drilling  is  advantageous,  and  called  attention  to  a  statement 
of  Professor  Yoelcker,  in  a  recent  number  of  the  '  Journal,'  which 
advocates  drilling  on  ric^  soils  much  nearer  than  on  poor  soils — a 
principle  which  a  writer  in  the  Highland  Agricultural  Society's 
*  Journal,'  for  March,  1861,  protests  against.  On  this  point  Mr.  Peel 
said — a  began  with  27  inches.  I  then  got  to  30.  Still  that  was  too 
small.  I  next  got  to  32,  and  ended  with  36.  But  as  in  the  latter 
instance  the  wet  summer  prevented  the  mangold  developing  itself,  I 
believe  I'  should  have  had  a  heavier  crop  if  I  had  put  it  nearer.  If 
you  wont  to  grow  a  root  from  16  to  18  lbs.  weight,  I  don't  think  that 
it  will,  according  to  my  limited  experience,  be  developed  to  that 
magnitode  in  rows  much  less  than  3  feet  apart. 

Mr.  Hollakd  called  attention  to  the  greater  &cilitio8  for  hoeing  as 
well  as  for  the  more  free  development  of  root  afforded  by  the  greater 
width. 

Mr.  Fbbrb  said,  that  the  observation  of  Professor  Yoelcker  had 
attracted  his  attention  at  the  time,  and  that  he  was  not  prepared  to 
concur  in  it.*  If  the  roots  are  intended  for  storing,  the  larger  the 
root  and  the  smaller  the  number  to  be  taken  up  the  more  conveniently 
are  they  stored,  and,  up  to  a  certain  point,  the  more  valuable  are  they 
for  the  stock.  After  all,  the  problem  is  not  to  grow  marvellous  speci- 
mens, but  to  combine  the  maximum  weight  per  acre  with  good  quality. 

*  The  stataze  of  the  plant,  or  even  animal,  Yaries  with  the  spot  of  its  natiTity. 
The  richer  the  soil,  the  more  genial  the  climate,  the  larger  is  its  natural  develop- 
ment. Give  what  space  yon  will  to  a  root  on  a  hungry  soil,  and  yon  may  only 
expose  it  to  the  taunt,  "  Non  si  te  mperis,  par  eris ;;"  Qrow  till  you  spUt^  bat 
yoaH  never  make  a  large  sound  root — P.  H.  F. 
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In  Franoe,  where  mangold  is  employed  in  the  manufacture  of  sugar, 
a  moderately-sized  root  is  nrach  preferred  to  a  large  one ;  and  a  crop 
of  14  or  15  tons  per  acre  is  all  that  is  desired.  The  worth  of  the 
large  root  may  be  dependent  upon  the  length  of  time  during  winch  it 
is  stored ;  and  there  may  be  some  analogy  between  the  ripening  of 
mangold  and  that  of  onr  choice  pears. 


Meeting  of  Weekly    ComcU^   April  SOth.    Mr.   Batmond  Baskeb, 
Yice-President,  in  the  Chair. 

CooKiNo  Food  for  Cattle. 

Mr.  Fbere  said,  This  question  chiefly  affects  the  arable  farms  on 
which  a  great  breadth  of  straw  is  grown,  which  is  to  be  converted 
into  manure,  and  the  problem  is  to  make  that  straw,  as  far  as 
possible,  profitable  for  food.  In  Professor  Voelcker's  paper  on  Straw 
in  the  last  number  of  the  Journal,  this  passage  occurs : — **  It  is 
undoubtedly  a  fact  that  some  practical  feeders  are  in  possession  of 
the  secret  of  converting  considerable  quantities  of  straw  into  beef 
What  this  secret  is,  perhaps,  is  not  known  even  to  themselves.  It 
may  be  that  the  combination  in  which  straw  is  given,  or  the  pre- 
paration to  wliich  it  is  submitted  before  it  is  placed  in  the  food- 
trough,  has  something  to  do  with  the  success  tlutt  attends  its  use ; 
but  it  is  yet  more  probable  that  on  farms  where  straw  is  econo- 
mically cut  into  chaff  and  given  to  cattle,  its  condition,  from  early 
harvesting  and  other  influences,  is  better  than  in  other  locali- 
ties, where  a  practice  prevails  of  allowing  com  to  become  over-ripe 
"before  it  is  cut.'*  Professor  Voelcker  in  his  paper  also  points  out 
that  straw  contains  albuminous  compounds  varying  fit)m  1^  to 
3  per  cent.,  oil  from  1  to  2  per  cent.,  the  remainder  being  woody 
fibre ;  and  the  inference  is,  that  straw  cannot  rank  high  as  a  heat- 
producing  material,  unless  the  cellular  and  woody  fibre  can  be 
assimilated.  He  further  remarks,  "  That  this  is  so  in  grass,  cloTer, 
and  roots,  there  can  be  no  doubt."  He  then,  led  by  the  analogy  of 
ihe  digestive  process  in  animals,  tries  the  effect  of  treating  the  straw 
with  dilute  acids  and  alkalies,  and  finds  that  by  this  means  a  oon- 
siderable  quantity  of  the  woody  fibre,  which  is  insoluble  in  water, 
is  rendered  soluble ;  in  wheat-straw  as  much  as  nearly  20  per  cent, 
and  in  oat-straw,  under  favourable  circumstances,  a  more  consider- 
able quantity ;  there  remaining  in  wheat-straw  54  per  cent,  which 
these  diluted  acids  cannot  act  upon,  but  which,  he  remarks,  the 
animals  may  still  be  able  to  digest  in  part.  To  the  inquiiy 
whether  the  farmer  should  attempt,  in  like  manner,  to  employ 
these  mineral  acids  in  preparing  the  straw,  the  Professor's  answer 
is  distinctly  in  the  negative:  his  aim  should  rather  be  to  w>- 
dnce  a  vegetable  acid,  such  as  lactic  acid,  by  fermentation.  Tho 
question,  then,  arises,  are  we  able  by  any  artificial  means  of 
cooking  and  preparing  food,  to  originate  such  chemical  changes  as 
shall  produce  lactic  or  other  forms  of  acid,  so  as  to  prepare  the  way 
for,  and  aid,  the  digestive  process  in  the  animal? 
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This  brings  ns  to  a  remarkable  point  in  the  experiments  at  Wobum 
recorded  by  Mr.  Lawes.  In  the  sixth  of  these  experiments,  when 
only  5  lbs.  per  day  of  cooked  oiloake-componnd  was  used,  an  average 
gain  of  19*4  lbs.  of  live  weight  per  week  was  obtained ;  whereas,  in  a 
preyions  experiment,  when  8  lbs.  of  oilcake  was  given,  the  gain  over 
the  whole  period  was  12-8  lbs.,  and  over  the  last  and  strictest  part  of 
the  experiment  only  9*2  lbs.  Apparently,  therefore,  the  cooked  food 
produced  a  much  more  satisfiaustory  result  than  the  uncooked.  It 
ought,  however,  to  be  taken  into  account  that  the  least  successful 
experiment  was  commenced  in  October,  when  the  cattle  were  taken 
into  the  yard  fresh  from  ranging  the  grass,  and  the  more  successful 
one  in  March,  after  they  had  been  in  the  yard  some  time,  and  were 
accustomed  to  that  position  and  diet.  Mr.  Lawes  states  that  the 
amount  of  manure  made  in  the  boxes,  with  an  allowance  of  about 
20  lbs.  of  litter  a  day,  amounted  to  a  little  over  5^  cwt.  a  week,  so  as 
to  make  22^  cwt,  or  rather  more  than  a  ton,  of  manure  in  a  month. 
Amongst  practical  men  who  are  feeding  animals  in  boxes,  the 
impression  prevails  that  they  are  deriving  a  larger  amount  of 
manure  than  this  from  feeding  their  stock,  even  without  more  litter 
than  appears  to  be  needful,  a  good  authority  estimating  it  at  from 
12  to  15  cwt.  weekly.  Such  a  wide  variation  deserves  further  investi- 
gation. In  calculating  the  economical  results  of  the  Wobum  experi- 
ments, it  must  not  be  overlooked  that  the  animals  were  taken  from 
two  breeds  which  are  not  remunerative  as  dairy  stock.  On  the  Duke 
of  Bedford's  estate  it  is  the  custom  to  allow  the  Hereford  calf  to  run 
with  and  to  suck  its  mother ;  therefore  the  only  profit  derived  from 
the  cow  is  that  which  arises  from  the  rearing  of  the  calf.  A  price  must, 
therefore,,  be  put  upon  the  young  steers  much  above  the  common 
market  price  of  animals  of  that  class,  because  these  are  the  only 
returns  which  the  cow  makes  until  she  herself  is  converted  into  beef. 
To  come  to  his  own  experience.  Anxious  to  try  the  effects  of  cooking, 
he  last  autumn  ordered  ten  beasts  to  have  2  lbs.  of  bean-meal  boiled 
and  poured  over  the  chaff,  which  was  to  stand  twenty-four  hours ; 
2  lbs.  of  cake  was  then  added  to  the  mixture,  and  it  was  then 
seiTed  out.  Of  those  ten  beasts,  however,  one  obstinately  refused 
to  eat  the  mixture ;  it  was  a  white  bullock  with  a  black  nose,  and 
decidedly  the  worst  of  the  lot.  It  so  stoutly  resisted  the  mixture 
that  it  woidd  even  eat  the  straw  turned  out  from  the  cart-horse 
stable  rather  than  the  prepared  food.  It  was  then  ordered  to  have 
the  bean-meal  imboiled,  but  still  mixed  with  straw  that  had  been 
moistened  the  day  before,  and  with  a  small  quantity  of  malt-combs  : 
and  at  this  moment  that  very  animal  which  had  been  the  worst  of 
the  ten  was  by  far  the  best.  It  weighed  at  least  8  stone  more  than 
tbose  which  were  of  the  same  size  at  Michaelmas,  1  cwt.  more  in 
live  weight  than  the  smaller  animals  when  they  came  in,  and  56  lbs. 
more  than  any  other  beast  in  the  lot.  Professor  Voelcker  remarks 
on  this: — "The  incident  you  mention  with  respect  to  your  black - 
nosed  bullock  is  curious.  I  don't  like  to  boil  bean  or  pea  meal, 
and  to  pour  it  afterwards  over  roots  and  chaff.  Substances  so 
rich  in  nitrogenized  matters  as  peas  and  beans  are  very  apt  to  give 
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rise  to  pntiefiftction  instead  c^  ladio  acid  fenneniatioiu  For  the 
same  reaaoa  it  won't  do  to  mix  much  cake  mucilage  with  otibei  food, 
and  to  let  it  he  a  long  time.  If  aoon  consumed  after  the  addition  of 
the  cake  jellj,  no  harm  is  done ;  hot  if  left  too  long  after  the 
addition,  incipient  putre&ction  and  mould  (hoth  of  whidi  are 
highljr  injurioua  to  tne  preparation  of  cattle  food)  hecome  peroep- 
tiUe  in  the  mesa.  The  tendency  to  putrefy  increaaea  with  the 
amount  of  nitrc^^enoua  matter  in  the  food.  When  maltH}omhs  are 
soaked  in  water,  and  then  mixed  with  cha£f,  laotio  acid  ia  readily 
formed,  if  there  is  sufficient  water  present^  and  the  temperatore 
sufficiently  high.  Sugar  in  the  presence  of  much  water  and  a  suffi- 
cient quantity  of  alhuminous  matter  heoomes  changed  into  lactic  acid, 
an  acid  which  has  the  same  percentage  composition  as  milk-sugar 
itself.  Too  much  or  too  little  alhaminous  midter  is  alike  unfavour- 
ahle  to  the  production  of  lactic  acid.^  He  (Mr.  iYere)  was  rather 
inclined  to  attribute  the  more  successful  feeding  of  the  animal  that 
would  not  eat  the  highly  nitrogenous  warm  mess^  but  was  fed  on 
the  mixture  of  malt-combs  and  straw-chaff  moistened  with  water, 
to  the  generation  in  some  degree  of  lactic  acid  by  that  mixture ; 
whereas  it  would  seem,  from  Professor  Yoelcker's  note,  that  when 
the  more  nitrogenous  mixture  of  boiled  bean-meal  was  po^^^  ^^^  ^^ 
straw,  putrefactiYe  fermentation  might  have  begun.  The  food  which 
he  was  now  giving  to  his  nine  beasts  was  lib.  of  malt-combs  apiece, 
3  lbs.  of  linseed  cake,  2  lbs.  of  cotton  (»ke,  3  lbs.  of  beanrmeal,  and 
2  lbs.  of  charob  or  locust  beans,  with  28  lbs.  of  mangold  and  8  lbs.  of 
straw ;  and  he  found  that  the  9  lbs.  of  malt-combs  took  up  two  g^ons 
of  water,  and  that  four  gallons  of  water  were  taken  up  by  the  straw. 
Therefore  the  weight  of  the  eight  gallons  of  water  employed  was 
greater  than  that  of  the  straw  and  malt-combs  with  which  it  was 
mixed.  His  impression  was  that  there  were  other  means  of  pre- 
paring food,  that  were  more  easily  available  for  the  farmer,  and 
more  economical,  than  the  use  of  fuel  and  steam ;  that  there  was  an 
analogy  between  the  fermentation  that  took  place  in  the  first  act  of 
germination,  and  the  fermentation  which  it  was  desirable  to  pro- 
duce in  this  mixed  food  for  the  stock,  and  that  malt-oombs  were  a 
very  likely  agemt  to  produce  that  fermentation  in  the  way  desired. 

The  Discussion. 

Mr.  Lawes  said  that  the  experiments  at  the  Duke  of  Bedford's 
were  not  intended  to  be  comparative  as  between  cooked  food  and 
dry  food.  Their  object  was  simply  to  find  out  the  amount  and 
composition  of  the  dung  of  box-fed  beasts,  so  as  to  ascertain  more 
particularly  the  loss  in  that  valuable  element  ammonia.  The  late 
Duke  placed  the  whole  of  his  establishment  at  his  (Mr.  Lawes's) 
disposal ;  the  experiments  made  were  conducted  with  extreme  care, 
and  the  weights  of  the  animals,  as  far  as  they  went,  were  extremely 
correct.  He  should  be  sorry,  however,  i£  the  results  of  tho£o 
experiments  were  taken  as  a  standard  in  reference  to  the  cooking 
of  food  as  against  the  common  feeding  of  animals  with  dry  food; 
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l>ecaii8e  the  aniuals  wLicli  were  then  fed  on  diy  oiloale  did  not 
give  the  increase  they  oueht  to  have  given.  The  average  increase 
on  that  particular  set  oi  animals  was  something  like  1  to  every 
18  parts  of  diy  food  consumed^  and  in  other  papers  he  had  stated 
that  an  increase  of  1  &om  12  was  more  like  the  real  average.  In 
such  cases  conclusions  should  only  he  drawn  from  data  of  sufficient 
extent ;  looking  to  individual  results  only  leads  to  error.  To  draw 
conclusions  in  &vour  of  cooking  from  these  experiments  alone  was, 
therefore,  hardly  fair. 

In  this  question  there  were  two  points  to  he  considered.    The 

first  was^  whether  the  increased  labour  and  fuel  expended  in  the 

cooking  were  not  equivalent  to  the  saving ;  and  he  thought  that, 

taking  the  gross  increase,  there  was  a  slight  saving.     The  second 

was,  whether  the  increase  in^the  animal  fed  on  cooked  food  was 

as  good  as  that  produced  by  uncooked  food  ?    On  this  point  he  was 

disposed  to  think  that  the  quality  of  the  meat  was  inferior  when  the 

food  was  cooked.    If  pigs  were  always  fed  031  boiled  swedes  and 

meal,  although  they  might  increase  very  fast  and  be  very  profitable 

to  the  seller,  still  it  would  be  found  out  by  degrees  that  the  qualitjr 

of  the  pork  was  bad.     The  butcher  would  ultimately  refusS  to  buy, 

and  would  say  that  such  pork,  to  use  a  common  expression,  "  boiled 

away.**     All  animals  bb  they  &ttened  had  a  certain  amount  o£  water 

displaced ;  that  was  to  say,  they  contained  less  and  less  water;  but 

if  they  were  fed  with  boiled  swedes  and  meal,  the  water  would 

increase  as  well  as  the  fai    Some  time  ago  he  fed  one  animal  on 

steeped  barley  and  another  on  dry  barley,  with  a  view  of  testing 

the  merits  of  the  two  systems  of  feeding.     The  animal  which  was 

fed  on  the  steeped  barley  increased  very  fast,  while  the  increase  on 

the  other  was  comparatively  slow.     They  were  hoth  killed ;  the 

loins  and  other  parts  were  cooked  in  the  establishment,  and  it 

tamed  out  that  there  was  much  more  waste  in  the  former  case  than 

in  the  latter.     The  question  whether  the  increase  from  cocked  or 

frt>m  dry  food  is  the  most  economical,  was  one  of  considerable 

nicety,  on  which  at  that  moment  they  had  not  sufficient  feycta  to 

guide  their  opinion;  hut  he  should  not  himself  expect  to  ^d  any 

great  difference  in  the  results.    Supposing  a  man  saved  207.  a-year 

by  the  use  of  cooked  food,  and  that  he  spent  107.  on  labour,  and 

101,  more  on  coals  in  consequence,  he  would  in  reality  he  a  loser  hy 

the  co(^ng,  because  there  would  he  less  manure.    Some  years  ago 

Hr.  Wame's  system  of  cooking  was  very  extensively  adc^ted,  but  it 

did  not  seem  to  maintain  its  ground. 

But  a  new  phase  of  the  question  had  been  suggested,  namely, 
whether  natural  cooking  or  fermenting  might  not  be  advantageously 
substituted  for  artificial  heat  It  should,  however,  be  borne  in  mind 
that  all  fermentation  meant  the  loss  of  a  certain  quantity  of  carbon 
consequent  on  decomposition.  In  all  food  the  most  valuable  consti- 
tuent was  the  carbon.  If  they  mixed  sugar  or  saccharine  matter 
with  woody  fibre,  they  got  a  certain  amount  of  heat  together  which 
might  soften  and  render  the  latter  more  digestible ;  but  that  was 
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always  done  at  the  expense  of  the  sugar,  whicli  is  one  of  the  most 
valuable  articles  they  had.  An  animal  always  eSts  until  he  has 
enough  carbon  in  his  stomach;  he  then  stops.  He  might  tak& 
double  the  quantity  of  albumen,  but  he  would  not  stop  imtil  he  had 
got  sufficient  soluble  carbon,  and  the  soluble  carbon  was  the  first 
thing  to  disappear  in  the  process  of  fermentation.  He  did  not  think, 
therefore,  that  economy  of  food  was  to  be  arrived  at  by  a  process  of 
that  kind. 

Mr.  Dent  had  talked  with  several  gentlemen  who  had  cooked 
food,  and  most  of  them  were  inclined  to  give  it  up ;  but  he  had 
never  yet  found  them  disposed  to  abandon  the  system  of  pulping. 
He  had  been  using  malt-combs  in  the  way  mentioned  by  Mr.  Frere, 
and  found,  in  the  case  of  milch  cows,  that  when  the  supply  of  combs 
failed  the  milk  fell  off,  and  when  the  supply  was  renewed  the  milk 
increased.  ^ 

Professor  Simonds  rose  simply  to  answer  an  inquiry  of  Mr.  Frere  s 
whether  the  commencement  of  putre&ctive  fermentation  was  likely 
to  interfere  with  the  process  of  digestion.  It  was  well  known, 
especially  in  the  case  of  carnivorous  animals,  that  when  food  which 
was  positively  in  a  state  of  putrefaction  was  exposed  to  the  action  of 
the  antiseptic  properties  of  gastric  juice,  the  process  was  arrested, 
and  the  food  rendered  sweet  at  once.  There  were  proofs  of  that 
with  regaid  to  the  camivora ;  and  as  the  gastric  juice  in  herbivorous 
animals  does  not  differ  from  that  in  carnivorous,  he  supposed  that  it 
would  act  in  a  similar  manner  when  in  contact  with  food  in  a  state 
of  incipient  putrefaction.  Such  food,  therefore,  would  not  be  likely 
to  interfere  with  the  process  of  digestion.  His  opinion  was  that, 
with  reference  to  these  matters,  we  dealt  too  much  with  chemistrT,. 
and  not  sufficiently  with  physiology,  or  a  knowledge  of  the  animal 
economy. 

Mr.  Lawes  had  spoken  of  the  watery  flesh  of  animals  fed  on 
cooked  food,  and  there  was  scarcely  any  limit  to  the  quantity  of 
water  that  might  enter  the  animal  organism,  if  we  gave  food  which 
contained  a  large  quantity  of  water.  Speaking  as  a  pathologist,  he 
believed  that  a  great  number  of  diseases  among  the  lower  animals 
arose  from  the  bad  state  of  blood  induced  by  excess  of  water,  and 
deficiency  of  nitrogenized  matter  in  the  food.  The  practical  fanner 
knew  that  if,  in  the  lambing  season,  he  gave  his  ewes  too  manv 
white  turnips,  or  other  green  food,  which  had  grown  rapidly,  and 
contained  a  large  amount  of  water,  it  wotdd  lead  to  disease  and  loss ; 
whereas,  if  he  put  them  on  dry  food,  containing,  weight  for  weight, 
a  large  proportion  of  nitrogenized  matter,  a  ^ood  quality  of  blood 
was  produced,  and  the  health  of  the  animal  preserved.  Admitting 
that  cooked  food  had  the  effect  of  accumulating  weight,  to  say 
nothing  about  flesh,  in  a  certain  space  of  time,  he  was  inclined  to 
think  that  this  arose  from  the  facility  which  it  gave  for  the  digestion 
of  the  food  by  anticipating  a  part  of  the  process  commonly  carried 
on  by  the  action  of  the  gastric  juice. 

But  it  was  questionable  policy  giving  to  an  animal,  and  espe- 
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ciallj  a  mminant  animal,  oooked  food,  for  thns  they  might  to  a 
considerable  extent  supersede  mastication ;  if  so,  they  would  super- 
sede insalivation,  and  thus  interfere  with  one  of  the  chief  pro- 
cesses of  nature.  The  action  of  the  saliva  was  first  to  convert 
the  amylaceous  parts  of  the  food  (or  starch)  into  sugar  or  gummy 
matter.  A  further  provision  was  made  in  the  ruminant  animal 
for  stirring  up,  if  he  might  so  express  it,  the  food;  and  a  che- 
mical change  took  place  in  its  character  before  it  passed  into  the 
true  digestive  stomach.  There  was  a  re-mastication  and  a  re-insali- 
vation;  and,  inasmuch  as  the  secretions  coming  from  the  rumen 
were  very  analogous  to  those  with  which  the  food  were  mixed  in 
the  moutii,  it  not  only  remained  mixed  with  saliva  a  much  longer 
time,  but  was  mixed  with  a  much  greater  quantity  of  that  or  a  like 
substance.  If,  then,  by  the  use  of  cooked  food  they  dispensed  with 
part  of  the  operations  of  nature,  and  sent  the  food  quicker  into  the 
intestinal  canal,  they  would  dispense  with  the  process  of  re-mastica- 
tion and  re-insalivation ;  and  he  could  easily  understand  why, 
although  a  large  increase  might  take  place  in  bulk,  the  quality  of 
the  animal  might  become  bad.  The  digestive  process  depends 
mateiiaUy  upon  the  condition  of  the  food :  it  is  even  possible,  by 
giving  cooked  food,  or  food  which  was  physically  in  the  same  con- 
dition with  regard  to  fineness  and  moisture,  to  render  animals 
non  ruminative  which  are  naturally  ruminative ;  that  is  to  say,  we 
may  give  them  food  that  would  be  retained  for  a  very  short  space 
of  time  in  the  rumen,  pass  quickly  into  the  true  digestive  stomach, 
and  become  subject  to  the  action  of  digestion  without  first  under- 
going re-mastication.  We  should  thus  interfere  at  once  with  the 
law  of  nature ;  if  we  cook  food  at  all,  we  ought  not,  before  cooking, 
to  reduce  it  too  fine.  If  the  straw  be  cut  into  lengths  of  from  four 
to  six  inches,  a  cooking  process  may  be  set  up  so  as  to  convert  the 
amylaceous  parts  into  sugar,  without  interfering  with  the  functions 
of  the  rumen ;  but  such  food  would  be  re-masticated.  He  would 
advise  that  if  food  is  pulped  and  mixed  it  should  not  lie  too  long  to 
tmdergo  the  process  of  fermentation,  but  be  given  pretty  soon  after 
it  is  mixed.  Straw  might,  doubtless,  be  converted  into  palatable 
food,  and  animals  induced  to  eat  a  larger  quantity  of  inferior  pro- 
vender cut  into  chaff,  by  simply  throwing  over  it  a  small  quantity 
of  oilcake  dissolved  in  water.  This  was  a  common  practice  among 
farmers  in  Lincolnshire  in  feeding  their  horses,  especially  during 
the  winter  months.  Upon  the  whole,  he  was  certainly  not  in  favour 
of  the  so-called  system  of  cooking  food,  either  for  the  preservation 
of  the  health  of  the  animal,  or  for  the  promotion  of  the  process  of 
digestion,  and  was  inclined  to  think  that,  by  the  physical  alterations 
they  might  make  in  character  and  condition  by  the  cutting  straw, 
pulping  roots,  and  mixing  a  solution  of  oilcake  with  them,  they 
would  gain  their  point  at  a  lower  expenditure,  and  with  much  more 
advantage  to  the  animal  economy. 
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Meeting  of  Weekly  CouncS^  May  21$t.  Mr.  Baymoio)  Babsee, 
Yice-FreBident,  in  tiie  Chair. 

State  of  Aoricultuee  m  Aloeria. 

Mr.  Caird  said,  the  observations  whioh  he  had  to  make  arose  out 
of  a  visit  which  he  paid  to  Algeria,  about  the  beginning  of  March 
last,  in  quest  of  a  new  field  for  the  supply  of  cotton.  That  was  not 
a  topic  of  any  special  interest  to  English  agriculturists,  and  there- 
fore he  wotdd  not  dwell  upon  it ;  suffice  it  to  say  that  great  advan- 
tages were  offered  by  soil  and  climate,  in  some  parts  of  Algeria,  for 
the  cultivation  of  long-staple  cotton,  a  variety  wnich  was  of  limited 
production  in  America.  The  question  of  ootton  cultivation  was,  in 
met,  rather  a  question  of  the  supply  of  labour  than  of  the  particular 
quality  of  the  soiL  There  must  be  labour,  water  during  the  period 
of  growth,  high  temperature,  and  a  suitable  soil  for  the  plant  to 
grow  in.  These  elements  were  presented  in  the  greatest  abmidacce 
in  the  Southern  States  of  America,  where  there  was  sufficient  heat, 
a  soil  there  peculiarly  adapted  for  the  crop,  abundant  rains  daring 
the  period  when  the  cotton  was  maturing,  and,  under  the  slave- 
system,  a  constant  supply  of  labour  available.  In  all  other  countries 
where  the  cultivation  of  cotton  had  been  attempted,  some  one  of  those 
necessary  elements  of  success  were  wanting.  In  India,  for  instance, 
there  was  no  rain  during  the  period  of  growth,  and  water  must  be 
supplied  by  irrigation  or  some  artificial  means ;  there  was,  however, 
in  that  country  plenty  of  labour.  In  the  West  Indies  it  was  a 
labour  question  purely.  In  Algiers  it  was  a  question  both  of  labour 
and  of  water ;  there  scarcely  any  rain  falls  during  tne  period  of 
growth;  irrigation,  therefore,  is  required,  and  has  been  already 
introduced  on  some  of  the  rich  plains,  which  are  well  adapted  for 
the  purpose. 

In  aU  other  respects  ihe  productions  of  Algeria  are  similar  to 
those  of  many  of  our  own  colonies;  while  that  country  has  the 
special  advantage  of  close  proximity  to  the  chief  markets  of  Europe, 
being  within  four  or  five  days'  sail  of  this  country,  and  in  the  direct 
track  of  the  Mediterranean  trade.  Algeria  extends  about  600  miiet 
along  the  southern  shores  of  the  Mediterranean.  The  distance  from 
Marseilles  to  the  capital,  Algiers,  is  about  470  miles.  The  cultur- 
able  land  of  Algeria  lies  between  34^  and  37°  of  latitude,  or  a  few 
degrees  farther  north  than  the  lower  part  of  the  plain  of  the  ^'ile, 
and  about  the  same  latitude  as  Georgia  and  the  Carolinas.  This 
great  tract  of  country  was  two  thousand  years  ago  the  granaxy  of 
Home;  and  the  traveller  still  finds  everywhere  the  remains  of 
Boman  towns,  Boman  bridges,  Eoman  aqueducts.  Nothing,  in  fact, 
is  more  interesting,  in  travelling  through  Algeria,  than  to  find,  at 
every  spot  where  the  French  Government  now  proposes  raising 
embankments  and  constructing  canals  for  irrigation,  the  remains  of 
similar  works,  which  existed  two  thousand  years  ago.  He  was  par- 
ticularly struck  with  these  ancient  remains  at  a  place  called  Eelizan, 
in  the  plain  of  Mina,  which  since  the  French  occupation  had  been 
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found  Teiy  unliealtliy.  The  French  had,  owing  to  the  necessities 
of  their  position  there,  drawn  their  supply  of  water  from  a  neigh- 
homing  and  extremely  muddy  river ;  whereas  there  were  remains, 
in  excellent  preservation,  of  an  aqueduct  thirty  miles  long,  which 
had  supplied  that  town  with  good  water  from  a  great  distance,  and 
no  donht  materially  aided  in  promoting  its  prosperity.  He  need 
not  enter  into  the  history  of  the  changes  which  had  taken  place  in 
Algeria  from  the  time  of  the  Roman  occupation  down  to  the  present 
day.  Suffice  it  to  say,  that  it  was  overrun  by  the  Vandals,  con- 
quered by  the  Saracens  in  the  seventh  century,  afterwards  conquered 
by  the  Spaniards,  and  then  by  the  Turks.  In  1816  Algiers  was 
bombarded  by  Lord.  Exmouth.  In  1830  it  was  captured  by  the 
French  army,  and  since  that  period  the  country  has  been  gradually 
reduced  under  the  French  rule. 

The  whole  population  was  about  3,000,000,  of  which  about  250,000 
was  European.  There  had  been  a  considerable  increase  within 
the  last  five  years — not  less  than  470,000  in  the  native,  and  33,000 
in  the  European  population,  indicating  a  gradual  advance  in  pros- 
perity under  French  rule.  Of  the  French  population  a  very  laige 
portion  is  military;  but  it  also  provides  hotel  and  caf^-keepers, 
many  excellent  feurmers,  porters,  and  cabmen,  who  were  extremely 
civil,  but  not  any  great  supply  of  labour  to  colonists  who  embarked 
their  capital  in  the  cultivation  of  the  soil.  The  Spaniards  who 
came  over  from  the  neighbouring  country  comprised  a  very  numerous 
and  excellent  class  of  labourers,  cleanly  and  well  dressed,  good 
fai-mers,  road-makers,  cabmen,  and  skilled  labourers  in  an  agricul- 
tuml  point  of  view.  Then,  on  the  neighbouring  border  of  Morocco, 
there  were  Moroccans,  a  very  fine  stalwart  race  of  men,  in  personal 
appearance  not  second  to  any  that  he  had  seen,  excellent  labourers 
at  hard  work,  but  very  deficient  in  still.  The  Arabs,  who  were 
the  most  numerous  portion  of  the  population,  have  the  same  habits 
which  were  ascribed  to  the  old  inhabitants  by  Sallust,  in  his  account 
of  Numidia — modem  Algeria — during  the  time  of  the  Jugurthine 
war.  Sallust  describes  also  the  higher  soils  of  the  country  as 
healthy,  and  the  lower  as  the  reverse,  a  description  which  is  still 
applicable.  The  higher  parts  of  the  country  are  still  healthy; 
but  the  plains,  which  are  the  richest  tracts  of  country  within  the 
borders  of  Algeria,  have  been  found  by  Europeans  to  be  generally 
unhealthy.  No  doubt  drainage,  and  the  extension  of  agricultural 
enterprise,  would  alter  that  state  of  things.  Already,  indeed,  in 
the  great  plain  of  Metidja,  which  lies  50  miles  to  the  south-west  of 
Algiers,  a  most  beneficial  change  had  taken  place.  Fifteen  or 
twenty  years  ago  that  seemed  to  be  the  grave  of  the  French 
colonists ;  now  at  different  parts  there  were  to  be  seen  thriving  and 
healthy  colonies,  ha%'ing  luxurious  vineyards,  orange-groves,  and  an 
immense  breadth  of  com.  Although  it  was  not  a  matter  of  any 
practical  interest,  he  might  perhaps  be  allowed  to  mention  that  he 
had  received  an  invitation  to  dine  with  an  Arab  chief  in  his  tent. 
He  was  presented,  as  all  strangers  were,  with  goats'  milk,  and  en- 
joyed the  distinction  of  having  a  whole  sheep  roasted  for  himself 


456  Abstract  Report  of  Agricultural  Discussions. 

and  his  party.  He  might  add  that  the  rank  of  captain  was  allovcd 
by  the  French  Government  to  all  the  Arab  chiefis.  Besides  tho 
Europeans  and  Arabs,  there  was  a  very  numerous  population  of  Jews, 
who  had  long  been  settled  in  the  country,  having,  as  it  appeared, 
migrated  to  it  in  great  numbers  after  the  fall  of  Jerusalem.  The 
Jews  were  the  bankers  and  merchants  and  money-making  people  of 
the  country. 

As  regarded  the  cultivable  land,  there  was  a  veiy  great  tract  at 
a  comparatively  short  distance  from  the  seaboard.  The  climate 
was  rather  monotonous.  During  twelve  years  frost  had  only  been 
found  twice  in  Algiers.  The  mean  temperature  was  70^  Fahrenheit 
The  heat  increased  from  January  till  September ;  the  hottest  months 
being  July  and  August,  when  the  mean  tempei-ature  was  80°.  A 
very  hot  wind  sometimes  set  in  from  the  interior,  and  swept  over 
the  whole  country.  Occasionally  it  came  before  the  com  harvest, 
and  in  that  case  it  proved  very  destructive.  A  hot  sirocco,  loaded 
with  very  fine  particles  of  sand,  raised  the  temperature  perhaps  to 
120^  and  had  almost  the  effect  of  an  oven  upon  the  ripening  com. 
It  seldom  continued  for  more  than  four  or  five  days ;  and  if  it  did 
not  come  till  after  the  com  harvest  was  reaped,  did  comparatively 
little  injur}'^.  In  winter  the  temperature  ranged  from  55°«to  65^ 
It  was  during  winter  and  spring  that  the  com  harvest  took  place. 
Wheat,  barley,  and  potatoes  were  all  planted  in  October  and 
November,  and  reaped  in  March,  April,  and  the  beginning  of  May. 
There  is  a  second  crop  sown  immediately  after  the  com  harvest  is 
completed,  which  is  reaped  in  September  and  October.  This  second 
harvest  consisted  principally  of  oilseeds  of  all  descriptions  and 
Indian-corn;  but,  except  where  there  was  an  artificial  supply  of 
water  from  springs  or  wells,  the  summer  [^cultivation  is  not  suc- 
cessful. 

Besides  the  French  colonists,  Swiss  and  Germans  are  now  begin- 
ning to  spread  over  the  fine  corn-growing  districts  in  Constantine. 
The  land  is  offered  to  the  people  of  other  countries  on  the  same 
terms  as  to  the  people  of  France,  namely,  20s.  per  acre  for  land 
suitable  for  corn-growing.  Between  Philipville  and  Constantme 
there  are  very  fine  tiacts  of  land ;  and  that  is  a  very  healthy  nei^- 
bourhood  for  Europeans. 

Altogether,  the  cultivable  land  in  Algeria  amounts  to  about 
thirty-four  millions  of  acres,  which  is  more  than  the  cultivable 
extent  of  England  proper.  Of  these  thirty-four  millions,  five  mil- 
lions are  cultivated — ten  in  pasture,  twelve  waste,  and  four  forest 
The  extent  of  land  in  com,  in  1861,  was  4,500,000  acres,  2,000,000 
of  which  were  barley — an  immense  breadth,  as  is  evident  from  the 
fact,  that  only  about  one  million  acres  annually  are  under  barley  in 
this  country.  Vegetables  of  all  kinds  are  here  grown  in  great 
abundance,  and  a  considerable  trade  has  already  sprung  up  in  the 
supply  of  vegetables  to  the  French  and  English  markets. 

Since  1 850  an  enormous  increase  has  taken  place  in  the  exports : 
that  of  hides  is  very  considerable.  Of  wool,  which  was  one  of  the 
great  industnes  of  tho  kingdom,  the  export  last  year  amounted  in 
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value  to  upwards  of .  6,500,000  francs.  Olive-oil  was  also  a  large 
item ;  so  also  was  an  article  called  vegetable  hair,  which  was  got 
from  the  dwarf-palm,  and  vras  used  for  stufiGmg  beds  and  couches.  The 
export  of  the  latter  article  rose  in  value  from  20,000  francs  in  1850 
to  1,500,000  francs  in  1860.  Up  to  1844  there  was  no  export  of 
tobacco;  in  1860  it  reached  the  value  of  5,500,000  francs.  He 
might  remark  that  there  were  about  13,500  aores  imder  cultivation 
as  vineyards,  producing  in  value  2,000,000  francs  a-year. 

It  is  calculated  that  there  are  about  1,000,000  cattle  in  Algeria, 
and  10,000,000  sheep.  The  French  Government  considered  Algeria 
to  be  the  Australia  of  France,  as  r^arded  sheep-farming.  He  were 
found  three  European  shepherds  managing  about  1400  sheep ;  and, 
according  to  the  accounts  given  to  him  by  the  proprietor,  the  sheep 
were  extremely  healthy.  The  ewes  on  an  average  gave  an  increase 
of  one  lamb  per  ewe.  The  sheep  were  never  supplied  with  artificial 
food ;  and  the  only  thing  that  was  at  all  special  in  their  manage- 
ment was  that  they  had  to  be  housed  during  very  hot  weather. 

The  French  had  constructed  large  lines  of  road  in  all  the  prin- 
cipal portions  of  the  country,  and  they  had  commenced  a  very 
extensive  system  of  railway  communication,  which  would  traverse 
all  the  richest  plains,  and  afford  easy  access  to  all  the  most  im- 
portant points. 

He  would  now  ask  them  to  follow  him  in  the  route  which  he 
took  after  landing  in  Algeria ;  and  while  they  did  so,  it  would  be 
his  effort  to  bring  before  them  those  points  which  were  most  inte- 
resting to  the  practical  farmer.  On  landing  at  Oran  he  found  in 
the  vicinity  of  that  town  a  strong  red  fertile  soil,  and  a  country 
undulating  to  a  height  of  from  200  to  300  feet  above  the  sea. 
Having  just  travelled  through  Provence,  he  was  enabled  to  state, 
by  way  of  comparison,  that  the  soil  of  Oran  very  much  resembled 
the  rich  red  soil  of  Provence.  There  were  large  fields  of  wheat, 
barley,  potatoes,  vineyards,  olives,  oranges,  and  figs ;  and  he  found 
that  the  price  of  the  land,  when  cleared  of  all  the  dwarf-palms 
which  covered  all  waste  lands,  was  about  3/.  per  acre.  From 
Oran  he  proceeded  across  the  country  to  the  Bay  of  Arzew,  where, 
on  visiting  a  French  settlement  called  the  Sig,  he  found  that  a 
great  advance  had  been  made  in  agriculture.  He  met  with  several 
most  intelligent  Frenchmen,  who  had  embarked  in  the  purchase 
and  cultivation  of  the  soil,  and  they  all  seemed  quite  confident  of 
success.  They  had  immense  fields  bf  com,  and  had  also  begun  to 
plant  vineyards,  and  the  cotton  /cultivation  was  proceeding  very 
favourably.  He  then  went  to  Mostaganem,  a  town  of  about  20,000 
inhabitants,  veiy  beautifully  situated,  and  overlooking  the  sea.  The 
land  in  the  neighbourhood  appeared  very  fertile. 
n^While  there  he  visited  one  of  those  establishments  which  the 
French  Government  had  set  up  for  the  improvement  of  the  breed 
of  horses  all  over  the  country.  Great  attention  is  paid  to  this 
object,  and  not  only  the  best  stallions,  but  also  the  best  mares, 
are  obtained  from  Syria,  and  sent  to  various  settlements.  Their 
object  in  this  was  not  merely  to  improve  the  breed  of  horses 
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among  the  Arabs,  but  also  to  enable  themselves  to  moont  the  French 
cavahy  with.  Arab  hones  of  the  best  descriptioD.  For  that  purpose, 
as  much  as  from  80/.  to  lOOZ.  eaoh  is  paid  icft  mares,  and  from  30{. 
to  402.  for  stallions.  Many  of  the  French  cayalry  regiments  even  in 
Fiance  are  now  being  mounted  with  horses  of  Arab  blood,  whid& 
are  found  very  hardy  and  serviceable. 

The  soil  in  the  neighbourhood  of  Mostaganem  was  a  dark  red 
soil  of  ezoellent  qnahty.  Fig-trees  were  numerous;  and  the 
whole  district  was  admirably  suited  for  the  growth  of  sugar-beet. 
He  there  met  with  a  very  intelligent  Jersey  farmer  called  **  Jemmy 
Brown,"  who  had  been  settled  in  Algeria  about  twenty  years,  aad 
cultivated  about  60  acres  of  veiy  productive  land.  His  com  crops 
failed  from  drought  onoe  in  five  years,  but  never  failed  when  they  were 
irrigated.  There  were  no  taxes  on  the  land,  or  on  any  kind  of  pro- 
duce except  tobacco,  which  was  in  fact  a  Government  monopoly.  The 
climate  and  soil  were  the  best  in  the  world  for  vines,  figs,  almonds, 
and  oHves ;  the  mulberry  did  well,  but  labour  was  not  plentifbl 
enough  for  it.  This  small  farm  was  cultivated  like  a  garden.  The 
soil  was  a  deep,  light,  sandy  loam.  Water  was  applied  to  it  regu- 
larly, and  vegetables  chiefly  were  grown  upon  it  for  market.  This 
Jerseyman  had  made  a  well,  24  feet  deep,  at  a  cost  of  1402.,  whicb, 
with  one  horse,  enabled  him  to  water  the  whole  of  his  farm,  the 
work  being  performed  at  the  rate  of  7  or  8  acres  per  day.  He  grew 
two  crops  of  potatoes  a  year,  which  were  ripe  in  six  weeks  after 
coming  up ;  and  he  cut  oats  and  barley  three  times  for  forage.  His 
meadow  was  most  extraordinary :  it  consisted  of  lucerne,  and  was 
watered  every  six  days,  and  cut  ten  times  a  year ;  and  it  continued 
in  the  ground  ten  years  (what  he  saw,  had  been  there  six  years). 
It  was  ready  in  twenty  days ;  and  a  space  of  19  yards  square  kept 
two  hOTses  the  whole  year.  The  vineyard  needed  no  water.  It 
cost  51.  an  acre  to  prepare  and  plant,  paid  its  expenses  in  the  second 
year,  and  yielded  a  profit  in  the  third  year:  82.  per  acre  was 
obtained  for  an  outlay  of  32«. 

He  also  visited  a  French  farmer,  the  Yiscount  d*Armagnac,  an 
old  French  general,  who  was  settled  on  the  plain  of  Mina.  The 
wines  there  produced  seemed  to  him  just  like  the  red  wines  of 
Provence,  and  the  French  regard  Algeria  as  a  wine  country  of 
great  promise.  Objections  were  at  one  time  offered  to  the  culti- 
vation of  the  vine  in  Algeria  by  the  vine-growers  of  the  south  of 
France;  but  these  had  now 'been  done  away,  and  it  was  anti- 
cipated that  the  vineyards  wpuld  rapidly  increase.  General 
d*Armagnac  had  about  2000  acres  of  land,  all  of  good  quality. 
He  sowed  his  wheat  and  barley  in  October,  and  reaped  in  April 
The  com  crops  were  followed  by  an  oil  crop  called  "  sesame."  Th» 
plant  produced  an  oil  similar  to  olive-oil,  but  much  purer.  When 
grown  in  India  it  cannot  be  imported  in  perfection  because  ^e  oil 
turns  rancid  in  its  passage  through  hot  climates ;  hence  a  greater 
value  is  attached  to  the  growth  of  sesame  in  Algeria,  whence  it 
could  be  sent  in  perfection  to  France  or  any  other  European 
country.     The  Yisoount  grew  it  to  a  considerable  extent,  and  found 
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it  Yeiy  profitable.  He  ako  found  castor-oil  extremely  profitable, 
bnt  did  not  grow  it  laiigely.  Tbe  sogar-cane  bad  be^  tried  sue- 
cesfifollj  as  an  experiment ;  and  a  person  wbo  bad  grown  it  in  tbe 
sontb  of  Spain  witb  Buccess  said  Ibat  it  yielded  moro  on  tbe  plain 
of  Mina  tiban  in  Spain.  Tbe  General  was  paying  12«.  per  aero  for 
tbe  nse  of  water,  wbicb  be  bad  found  indispensable  to  tbe  summer 
crops.  His  wbeat  looked  splendid ;  bis  barley  on  tbe  14tb  of  Marcb 
was  in  full  ear.  He  bad  been  fifteen  years  in  Egypt,  wbero  be  said 
tbe  plain  of  tbe  Nile  very  mucb  resembled  tbe  plain  of  Mina,  except 
tbat  tbe  annual  deposit  of  tbe  Nile  made  tbe  land  tbero  ligbter. 

Prom  Helizan,  on  tbe  Mina,  be  (Mr.  Gaird)  was  travelling  for 
nearly  two  days  up  tbe  plain  of  tbe  Sbelliff,  wmcb  was  tbe  principal 
river  of  Algeria,  and  ran  tbrougb  a  very  large  extent  of  country.  Tbe 
soil  was  a  deep  loam  all  tbe  way,  and  owing  to  beavy  rains  bad 
become  so  sticky  tbat  it  was  almost  impassable.  Tbero  was  not  a 
single  farm  or  settlement  until  be  reacbed  tbe  base  of  tbe  mountain 
on  wbicb  stood  Milianab,  wbero  be  found  some  Arab  culture,  but  no 
r^ular  fsmning.  Tbe  wbole  plain  was  very  fertile.  It  was  bounded 
on  eitber  side  by  mountains  from  2000  to  4000  feet  bigb.  On  tbe 
soutb  was  seen  tbe  distant  range  of  tbe  Atlas,  tbe  loftiest  part  of 
wbicb  was  7000  feet  bigb,  and  tbere  tbe  snow  was  lying  in  patcbes. 
Milianab  is  situated  about  2000  feet  above  tbe  plain,  on  a  bluff 
balf-way  up  tbe  mountain.  Tbero  was  an  ascent  of  several  miles, 
witb  gardens  and  streams  continually  in  view.  Notbing  could  be 
moro  beautiful  tban  tbe  position  of  tbe  town.  In  olden  times  it 
was  a  Boman  settlement ;  in  our  own  times  it  was  tbe  capital  of 
Abd-el-Eader,  and  tbe  Ff  eneb  bad  groat  difficulty  in  obtaining  pos- 
session of  it.  From  Milianidi  tbere  was  a  splendid  road— as  good  a 
one  as  any  to  be  found  in  England.  For  tbree  bours'  driving  tbere 
was  a  continual  descent,  and  tben  be  arrived  at  tbe  edge  of  tbe 
plain  of  Metidja,  in  sigbt  of  tbe  sea.  Tbe  first  place  be  came  to 
was  Bourkeka,  at  tbe  western  end  of  tbe  plain.  It  was  first  colo- 
nised as  a  convict  settlement ;  but  tbe  convicts  all  died.  At  tbe 
time  of  tbe  Frencb  Eevolution,  in  1848,  it  became  a  settlement  of 
Parisian  workmen,  wbo  almost  all  died  from  fever,  or  in  conse- 
quence of  tbeir  incapacity  for  tbe  peculiar  kind  of  work  required. 
Tbere  bad  been  no  less  tban  tbree  populations  in  twenty  years.  In 
passing  along  be  was  struck  witb  a  veiy  singular  contrast  between 
tbe  industry  of  tbe  native  Arabs  and  tbat  of  tbe  Frenob  population. 
Tbero  wero  a  number  of  Frencb  and  Arab  carriers ;  and  wbile  tbe 
former  bad  eacb  five  mules  in  a  bigb-wbeeled,  luige,  and  strong 
cart,  carrying  not  less  probably  tban  four  tons,  tbe  latter  bad  a 
donkey  witb  balf  a  cwt.  of  vegetables.  Tbat  seemed  to  bim  a 
striking  illustration  of  tbe  advantage  of  civilisation  as  regarded  tbe 
economy  of  labour.  Tbe  plain  of  Metidja  is  one  of  tbe  largest  in 
Algeria :  it  is  50  miles  long  and  12  broad,  comprising  500,000  acres, 
and  stretcbes  to  witbin  a  few  miles  of  Algiers.  Tbe  soil  at  tbe 
western  end  is  black,  like  tbat  of  tbe  prairies.  At  El  Affrond,  a 
very  tbriving  settlement,  it  is  redder,  and  is  planted  witb  vines  and 
mulberries,  as  well  as  com.  At  Blidab  be  observed  immense 
plantations  of  oranges^  com,  &c.    Tbence  be  proceeded  to  Algiers* 
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which  contained  a  population  of  abont  100,000,  and  was  now  a  com- 
plete French  town.  It  was  beautifully  situated,  and  is  the  resort 
of  many  English  and  Scotch  &milies,  being  recommended  as  a 
winter  residence  in  cases  of  pulmonary  disease. 

The  French  had  been  greatly  blamed  for  their  policy  and  manage- 
ment of  Algeria.  It  should,  however,  be  remembered  that  Algeria 
is  not  merely  a  colony,  but  a  conquered  countiy.  Little  more  than 
ten  years  have  elapsed  since  it  was  subdued;  and  within  that 
period  roads  and  bridges  have  been  constructed,  harbours  been 
improved,  towns  been  built,  and  railways  commenced.  The  French 
Government  naturally  believes  that  Algiers  will  prove  the  granary 
of  France,  as  in  former  times  it  was  of  Bome.  It  is  remarkable 
that  seasons  which  are  unsuitable  for  the  production  of  lax^e  crops 
in  France  are  favourable  in  Algeria — that  is,  very  wet  years. 
Algeria  is  a  very  fine  wool  country ;  and  it  was  more  easy  &r  the 
French  Government  to  improve  the  growth  of  wool — a  branch  of 
industiy  which  was  already  established — than  to  develop  ihe 
growth  of  cotton,  which  was  as  yet  a  comparatively  new  branch. 
The  sheep  were  generally  of  native  races,  but  some  were  crossed 
with  European  blood. 

In  1841  Abd-el-Eader  boasted  that  the  French  occupied  only  the 
soil  which  they  covered  with  their  feet;  now  the  traveller  was 
considered  quite  as  safe  in  any  of  the  cultivated  parts  of  the  country 
of  Algeria  as  he  would  be  in  France  or  England.  The  Government 
now  gives  every  encouragement  to  individual  enterprise.  They 
were  adopting  as  far  as  possible  the  system  which  prevailed  in  this 
country,  of  leaving  individuals  to  carry  •ut  their  enterprises  un- 
fettered by  needless  regulations  on  the  part  of  the  state.  Their 
new  system  of  laws  wiSi  regard  to  the  sale  and  transfer  of  land, 
no  doubt,  would  be  productive  of  great  advantage  both  to  the  emi- 
grant and  the  native  population.  The  revenue  of  the  country  was 
already  6,000,000  francs  more  than  its  expenditure,  exclusive  of  the 
cost  of  the  army,  which  is  an  imperial  affair.  The  people  of  the 
country,  formerly  subject  to  the  Turks,  had  chfmg^  only  their 
rulers.  Previous  to  1830  the  whole  value  of  the  export  trade  under 
Mahomedan  rule  was  but  7,316,000  francs;  under  French  rule  it 
was  now  166,000,000  francs.  So  vast  an  increase  must  have  been 
beneficial  to  every  one.  With  civilisation  progressing  rapidly,  and 
every  advantage  offered  for  the  development  of  a  great  country,  it 
must  be  gratifying  to  them  to  know  that  not  less  than  600  miles  of 
the  southern  shore  of  the  Mediterranean  had  been  rescued  from  the 
rule  of  barbarism,  and  was  now  placed  within  the  reach  of  the 
enterprise  of  every  man  of  any  country  who  was  willing  to  avail 
himself  of  its  advantages. 

The  Discussion. 

The  Chaibmak  expressed  his  thanks  to  Mr.  Caird  for  introducing 
the  subject,  and  inquired  whether  the  meeting  was  to  understand 
that  every  part  of  the  country  was  now  subjected  to  the  French 
dominion  ? 

Mr.  Caird  said,  it  was  all  under  French  rule ;  but  there  were 
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some  parts  of  wliicli  some  of  the  tribes  claimed  ownership,  which 
claim  would,  no  doubt,  be  recognised  by  the  French  Government. 
There  was  no  finer  part  of  the  country  than  that  which  extended 
from  Fhilipyille  to  Constantine,  and  it  appeared  to  be  yery  suitable 
for  European  emigrants. 

Supply  of  Labour, 

Mr.  Frere  said  that,  when  residing  in  Algeria  for  some  time  in 
1855,  he  had  received  a  less  favourable  impression  as  to  the  supply 
of  labour  than  that  which  Mr.  Oaird  appeared  to  have  received  at  a 
later  date.  There  were  at  that  period  few  French  agricultural  labour- 
ers. The  Spaniards  were  in  part  the  ofiscourings  of  the  Spanish 
Peninsula,  and  the  Maltese  were  but  little  better ;  while  the  Arabs 
proper  considered  it.  beneath  the  dignity  of  their  race  to  till  the 
BoiL  The  only  race  of  labourers  at  all  to  be  relied  upon  were  the 
native  Berbers,  or  Kabyles,  who  were  conquered  by  the  Arabs. 

Mr.  Caibd  stated  in'  reply,  that  the  people  whom  the  French 
Grovemment  had  the  greatest  difficulty  in  subduing  were  the  people 
of  Kabylia,  who  occupied  a  tract  of  country  lying  near  the  sea,  had 
a  fixity  of  tenure,  and  were  many  of  them  persons  of  considerablo 
property ;  and  it  was  a  remarkable  fact  that,  since  they  were  stib- 
dned,  the  Kabyles  had  been  the  most  peaceable  and  thriving  portion 
of  the  whole  population  of  Algeria.  They  furnished  labour  not  only 
for  their  own  district,  but  for  other  parts  of  the  country  as  well. 

Breeding  Horses. 

Mr.  Frere  said,  with  regard  to  the  breeding  of  horses,  national 
establishments  do  not  practically  afford  as  great  advantages  as 
might  at  first  be  supposed,  tlie  spur  of  personal  interest  being 
wanted  for  their  due  regulation.  On  visiting  an  establishment  of 
that  kind  in  Algeria,  he  saw  a  very  fine  staUion,  which  had  such 
a  vicious  temper  that  none  of  th&  grooms  durst  approach  him  till 
he  was  nearly  exhausted.  In  his  opinion  it  was  quite  as  important 
to  attend  to  the  temper  and  disposition  of  a  sire  as  to  his  form. 

Liebig's  Mineral  Theory. 

Mr.  Frere  also  called  attention  to  the  statement  of  Baron  Liebig, 
that  those  countries  which  had  formed  the  granaries  of  ancient 
Bome  had  fallen  into  decay  in  consequence  of  the  soil  having  been 
exhausted  of  its  mineral  matter ;  and  inquired  whether  the  present 
state  of  Algeria  supported  that  view.  If  Liebig's  views  were  correct, 
the  application  of  phosphates,  lime,  and  even  potash,  would  be  bene- 
ficial to  the  modem  crops  in  such  countries  as  Algeria. 

Mr.  Caird  said  in  reply,  that  the  crops  of  Algeria  certainly  exhi- 
bited no  symptoms  of  exhaustion ;  and  he  should  be  inclined  to  say 
that  a  rest  of  nearly  2000  years  must  have  had  the  effect  of  restoring 
to  the  soil  qualities  in  which  it  had  become  deficient.  The  only 
use  to  which  he  saw  dung  applied  in  Algeria  was  that  of  making 
embankments  for  the  purpose  of  irrigation.  He  might  add  that  the 
great  valley  of  the  North  of  Italy,  which  was  just  as  much  a  granary 
of  ancient  K6me  as  Algeria,  was  as  fertile  now  as  it  had  been  in  the 
days  of  Julius  Ceesar.  
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Meeting  of  Weekly  Council^  May  28«ft.  Lord  Walsdsgeak,  Tioe- 
Fresident,  in  the  Chair. 

Lecture  on  Town  Sewage. 

Dr.  YoELCEER  said :  It  has  been  calculated  that  nearly  200,000,000 
tons  of  liquid  pass  annually  throngh  the  London  sewers,  containing 
an  enormous  quantity  of  excrementitious  matten,  of  which  Ihe 
substances  have  been  Tery  carefully  calculated  both  for  the  London 
sewers  and  also  for  other  towns.  I  desire  especially  to  refer  to  ths 
esculent  paper  published  some  time  ago  by  Mr.  Lawes  in  the 
'  Society  of  Arts  Journal,'  which  seems  to  me  very  condnsiTe.  Mr. 
Lawes  states^  that  the  total  amotnnt  of  such  matter,  when  deprired 
entirely  of  water,  comes  to  46  lbs.  per  head  per  annum,  in  which 
there  are  35  lbs.  of  oi^anic,  and  11  lbs.  or  mineral  substances. 
The  principal,  if  not  the  sole,  valuable  fertilisbig  matter  in  the 
oiiganic  substance  is  the  nitrogen,  which  is  found,  partly  as 
ammonia,  or  ammoniacal  salts  (chiefly  carbonate  of  ammonia),  and 
partly,  to  a  minor  extent,  in  the  shape  of  oiganic  matter  in  a  state 
of  incipient  decomposition,  in  which  state  it  readily  contributss  to 
fertUity.  The  most  valuable  part  of  the  mineral  matter  in  the 
ashes  is  phosphoric  acid,  phosphate  of  lime,  and  potaah,  which 
enter  into  the  oomposition  e£  the  usino.  The  nitimgett  is  by 
&r  iiie  most  valuable  element  of  sewage.  Mr.  Lawes  caloaktes 
the  total  quantity  of  nitrogen  in  the  London  sewage  at  8859i  tons, 
which  corresponds  to  10,758^  tons  of  ammonia;  and  the  total 
amount  of  excrementitious  matter,  when  perfectly  dried,  at  51,286| 
tons.  We  can  thus  arrive  pretty  well  at  a  theoretical  notion  of 
the  value  of  the  sewage  both  of  London  and  of  other  towns,  and 
likewise^of  the  avers^e  composition  of  sewage. 

But  the  actual  analyses  of  samples,  taken  at  various  times, 
perhaps  afford  us  a  still  better  criterion.  Many  of  these  have  been 
publii^ed  in  Dr.  Hoffinan  and  Mr.  Witt's  report  to  the  govern- 
ment ;  others  in  Mr.  Mechi's  pamphlet  on  the  sewage  of  towns,  as 
it  affects  British  agriculture ;  the  most  recent  analyses  of  London 
sewage,  perhaps,  are  those  which  have  been  made  by  Dr.  Letheby 
f^r  the  City  of  London.  Taking  the  average  of  Dr.  Letheby's 
analyses,  I  find  that  the  total  amoimt  of  solid  matt»  in  sewage 
taken  from  various  main  sewers  comes  to  94  grains  per  gallon 
during  the  day-time,  and  79  grains  during  the  night;  giving  an 
average  for  the  whole  day  and  night  of  86  grains.  But  on 
putting  together  24  of  the  analyses — 25  were  made  altogether, 
but  I  reject  one,  because  it  contained  an  enormously  large  quan- 
tity of  solid  matter — taking  24  normal  analyses  of  Dr.  Letheby, 
and  grouping  them  into  two  classes,  the  one  showing  leas  and  the 
other  more  than  86  grains,  I  find  in  the  former  class  15  analyses 
furnishing  on  an  average  only  QQ  grains  of  solid  matter  in  the 
imperial  gallon,  and  in  the  other  nine  samples  yielding  on  an 
average  123  grains.  Now,  considering  that  this  occaBional  excess 
of  solid  matter  takes  place  especially  on  rainy  days,  and  is  due 
mainly  to  the  washings  of  the  streets,  and  therefore  principally 
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conais&s  of  us^ess  earthy  and  orgaoio  sweepings,  I  tkiok  wb  obtain 
a  wrong  idea  of  the  oancentvation  of  the  sewage  by  striking  an 
avenge  in  which  we  incoirparate  aU  ^e  floaljBes  made  thnm^ont 
a  certain  period  of  the  year.  If  we  rejected  the  abnormal  reenlts, 
we  should  arrrve  at  a  better  idea  of  the  average  quantity  of  solid 
fertilising  matter,  which  is  owt  chief  object.  We  ahonld  then  find 
that  the  average  proportion  of  solid  matter,  which  is  given  by  Dr. 
Hoffinan  and  Mr.  Witt  as  high  as  102  grains  in  the  imperial  gallon, 
is  too  hi^,  and  that  70  grains  per  gallon,  or  one  part  in  a  thou- 
sand, is  a  fidreir  estimate  than  even  the  86  grains,  I>r»  Letheby's 
average  result 

This  (juantily  agrees  remarkably  well  "with  observations  that 
have  been  made  in  other  localities.  Thus,  in  the  sewage  of  ^r- 
mingham  I  find  an  average  of  nearly  70  grains ;  sometimes  a  little 
less,  sometimes  a  little  more.  We  must  naturally  expect  sach 
variations.  Dr.  Wrightson  also  found  there  about  70  grains ;  and 
in  the  sewage  of  other  towns  the  average  of  solid  matter  is  seldom 
much  hi^er  than  80  or  90  grains.  Even  in  the  most  concentrated 
sewage  of  Birmingham  the  amount  of  solid  matter  is,  as  I  know, 
seldom  higher  than  105  grains.  On  the  whole,  then^  I  believe  we 
are  not  fur  wrong  in  stating  that  town  sewage  contains  on  an  average 
one  part  of  solid  matter  in  a  thousand. 

Liet  us  inquire,  in  the  next  place,  into  the  character  of  the  solid 
matter.  Messrs.  Hoffinan  and  Witt  estimated  that  the  102  grains 
which,  according  to  them,  are  found  in  the  imperial  gallon,  consist 
of — ^nitrogen  6*7  ^  phosphoric  acid,  1-8  ;  potash,  1 ;  organic  matter, 
30-7 ;  or  a  total  quantity  of  40*2  grains  of  fertiliBing  matter — the 
remaining  62  grains  being  worthless.  Supposing  a  gallon  of  London 
sews^e  to  contain  dO  grains  of  solid  matter — an  oves  MstlwiiiiNiy 
which  1  take  that  I  may  be  certain  of  dealing  fairly  with 
the  following  Table  will  fitirly  represent  its  composttioB : — 

AVKSAOX  COMPOfilTIOH  OF  LoiSDOV  SSWAOS. 


lOtDaii 
cnuiiift 

1  Ton  contaiM 

,    iToaoftbB 
Dry  Constltacati 

of  SgWgB 

Orgaaic  matter  aid  nils  of  sanaoiiia  .. 
Tieldiog  ammonia  —     .•  7  grains 

Miueral  matter        ••     ••     ••     ..     •• 

Containing — 
PhospbOTic  seid      ••          1  grain 

Pota^       •          3  grains 

Worthleaa  matters   ••        56  grains 

Gntaa. 

30 

. . 
60 

•• 
•• 
•• 

0     3i 

0    0} 

0  1* 

1  14 

ItM. 

1 

2 
3 

Ibk        Um. 
747 
163i 

1493 

23 

69 

140 

Total  amoQitt  of  constitaaits    . . 
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I  find  then,  in  these  90  grains,  30  of  oiganic  matter  (inclnding  7 
grains  of  ammonia}  and  60  of  mineral  matter,  and  that  in  this 
mineral  matter  the  valuable  portion,  the  phosphoric  aoidj  amounts 
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to  1  giain,  and  the  potash  to,  at  the  inaximTim,  3  grains.  In  a  ton  of 
sewage  we  have  3i  lbs.  of  salts  of  ammonia,  2  of  mineral  matter, 
and  in  this  mineral  matter  half  an  ounce  of  phosphoric  acid,  li  of 
potash,  and  nearly  2  lbs.  of  worthless  matter.  A  ton  of  the  diy 
constituents  of  sewage  contains  163^  lbs.  of  ammonia,  23  lbs.  of 
phosphoric  acid,  69  lbs.  of  potash,  and  nearly  two-thirds  of  it  is 
worthless  matter.  So  that,  even  if  we  eyaporate  sewage  into  a 
state  of  dryness,  we  should  still  have  in  the  solid  matter  a  veiy 
considerable  portion  of  useless  material.  This  point  deserves  special 
attention,  for  in  valuations  of  the  sewage  of  towns  it  is  always 
compared  with  Peruvian  guano.  Now,  if  we  leave  the  water  out 
of  consideration,  it  is  hardly  fair  to  compare  the  dry  matter  of  the 
sewage  with  a  material  Uke  guano,  which  hardly  contains  any 
valueless  substance. 

Let  us  now  examine  the  value  put  upon  sewage  by  various 
chemists.  Professor  Hoffman  calculates  that  a  ton  of  sewage  is 
worth  on  an  average  about  2d,  or  17^.  7J.  per  100  tons.  Accord- 
ingly the  whole  sewage  of  London  would  be  worth  37961.  per  diem, 
or  the  enormous  sum  of  1,385,540/.  per  annum.  Guano  at  IH.  per 
ton  is  the  standard  on  which  these  calculations  are  based.  It  is 
calculated  how  much  ammonia  occurs  in  the  solid  matter  of  sewage, 
and  this  is  valued  at  56/.  a  ton.  The  amount  of  phosphate  of  lime 
is  calculated  at  71.  a  ton,  and  the  potash  at  31 Z.  a  ton ;  the  result 
being  that  the  total  solid  residue  fix)m  sewage  is  thus  valued,  in 
round  numbers,  at  6/.  per  ton.  Now,  following  the  same  track 
which  other  chemists  have  trodden,  I  find  that,  by  taking  the 
average  composition  which  I  here  assume,  the  soUd  matter  in  London 
sewage  would  be  worth  about  5/.  2$.  4d.  a  ton.  In  this  estimate  I 
take  ammonia  at  6d.  a  lb.,  potash  at  3d,  a  lb.,  and  phosphoric  acid 
at  2d.  a  lb.  According  to  this  estimate  a  ton  of  sewage  would  be 
worth  not  quite  l|<f. 

These  theoretical  calculations,  however,  are  altogether  fallacious ; 
for,  in  calculating  the  value  of  a  manure,  we  must  not  merely  esti- 
mate the  amoimt  of  fertilising  matter  which  it  contains,  but  must  con- 
sider its  bulk  and  combination.  The  calculations  on  which  compari- 
sons are  drawn  between  guano  and  sewage  start  on  wrong  premises. 
In  guano  we  have  a  portable  manure  which  we  can  supply  when  and 
where  we  want  it,  so  as  to  supply  an  abundance  of  food  to  certain  crops 
like  our  root  crops  at  a  critical  stage  of  their  existence.  The  same 
quantity  of  guano  or  superphosphate  mixed  up  with  a  large  body  of 
soil — say  18  inches  deep — would  have  been  of  little  service  for  such  an 
object.  When  once  the  roots  are  fairly  established,  with  their  various 
fibres  drawing  nourishment  from  the  soil,  and  their  leaves  spread  to 
the  sun  and  air,  and  thus  the  apparatus  for  taking  in  food  on  all  sides 
is  formed,  the  natural  sources  of  supply  are  amply  sufficient  to 
provide  for  their  luxuriant  growth.  We  cannot,  in  fact,  materially 
alter  the  composition  of  our  soils,  taking  the  whole  bulk  of  the 
soil  into  consideration,  by  any  amount  of  manure.  Nor  can  we, 
chemically  speaking,  deteriorate  the  land  by  the  most  exhaustive 
crops,  if  we  regard  the  soil  as  a  whole.    In  realiiy  we  manure  only 


Lecture  on  Town  Sewage. 


465 


a  small  portion  of  the  soil ;  and  in  ordinaiy  good  iarm  practice,  we 
endeavour  to  keep  the  manure,  be  U  natural  or  artificial,  aa  near  to 
the  surface  as  possible.  The  value  of  a  manure,  then,  depends  quite 
as  much  on  the  facility  with  which  it  can  be  applied,  as  upon  the 
amount  of  the  fertilising  materials  which  it  contains.  Concentrated 
manures,  sitch  as  superphosphate  of  lime  or  guano,  are,  for  this 
reason,  of  the  greatest  utility  on  most  soils  ;  for  most  soils  are  rich 
in  plant  food,  but  they  do  not  contain  sufficient  to  meet  the  require- 
ments of  the  plant  in  its  early  stages  of  growth.  Our  ordinary 
farm  routine  is  to  manure  principally  a  small  portion  of  the  soil, 
just  to  provide  for  this  requirement. 

On  a  sandy  soil,  it  is  true,  we  must  put  in  everything  that  is 
to  go  afterwards  into  the  plant ;  and  it  is  on  such  soils  that  sewage 
may  be  used  with  very  great  advantage,  and  that  bulky  manures, 
like  farmyard  manures,  will  always  be  applied  with  as  great,  or 
even  greater  advantage  than  most  artificial  manures. 

But  on  most  other  soils,  and  more  especially  those  which  contain 
a  sufficient  amount  of  clay,  we  have  both  a  great  abundance  of 
minerals  and  also  a  considerable  amount  of  matter  capable  of  yield- 
ing ammonia  in  decomposition,  as  the  following  analyses  show : — . 

Analyses  of  Three  Clay  Soils. 
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Moreover,  clay  itself  possesses  in  a  high  degree  the  power  of 
absorbing  ammonia  from  the  atmosphere.  Still,  however  valuable 
may  be  the  stores  of  food  for  plants  which  those  soils  contain,  they 
do  not  appear  to  have  enongh  in  an  available  form  for  the  yonng 
plant.  We  therefore  apply  a  concentrated  mannre  just  to  start  the 
plant,  and  when  this  is  accomplished,  the  manure  has  fulfilled  its 
purpose,  though  it  cannot  add  much  to  the  general  fertility  of  the 
lancL 

The  maximum  effect  which  such  concentrated  manure  is  capable 
of  producing  on  a  soil  is  soon  reached.  %  cwt.  of  superphosphate  of 
lime  is  found  to  answer  <j^uite  as  well  as  6,  f ,  or  8  cwt.  per  acre. 
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The  Taltie,  iben,  Boib.  of  guano  and  anperjAosphatB  dEi^pends  on 
lltdir  concentrated  form. 

If  sewage  had  been  compared  with  bulky  fimnhjaid  mannie, 
instead  of  with  gnano,  Teiy  different  would  luive  been  the  resnlts. 
To  illoBtrate  this,  let  me  point  out  ihe  composition  of  fresh  and  of 
rotten  farm-yard  mannre.  Without  entering  into  miimtiee,  I  may 
state  tiiat  a  ton  of  rotten  dang  contains  8jf  lbs.  of  soluble  phosphate 
of  lime.  This,  at  the  usual'  price  taken  by  chemists,  is  worth:  2s; 
Then  it  contains  10  lbs.  of  po^h,  worth  2s,  6(1 ;  16  lbs.  of  anmionia, 
worth  8s.;  and  12^  lbs.  of  insoluble  phosphate,  worth  Is. ;  thusivB 
arrive  at  13s.  6d.  as  the  coZctik^  value  of  a  ton  of  &nn-yard  manure. 
r  need  not  say  that  this  calculated  value  is  far  above  that  which  we 
aotually  pay.  3;?.  per  ijon,  or  at  the  most  5$.  per  ton,  is,  I  believe, 
the  price  generally  given  for  fkrm-yaxd  nuEnure.  Making-  the  same 
calculations  for  &dsh  form-yard  manure,  I  find  tfie*  following  result 
We  have  6ilbs.  of  soluble  phosphate  of  lime,  worth  Is,  8<f. ;  %kVo^ 
of  insoluble  phosphate  of  Ume,  8|<f. ;  12}  ibis,  of  potash,  3s.  1^; 
and  15  lbs.  of  ammonia,  7$.  M, ;  or  a  total  of  I3ir.  We  thus  get 
a  value  for  rotten  manure  of  6d^  less  per  ton  t£an  for*  firesh;  vA 
in  both  cases  assume  the  value  of  fieurm-yard  manure  to  be  two  or 
three  times  as  high  as  it  is  in  reality.  Now,  in  dealing  with  a 
manure  still  more  bulky,  still  less  under  our  control  than  farm-yard 
manure,  I  cannot  see  why  we  are  not  to  take  into  consideration 
that  its  value  in  a  great  measure  depends  on  its  being  manageable. 

Sewage  manure,  then,  is  only  valuable  in  special  easaa^  such  as 
that  of  land  that  has  in  itself  little  or  no  fertilising  matter,  but  is 
porous,  and  allows  certain  crops  to  penetrate  deep  in  search  of  food 
— that  is  to  say,  a  sandy  soil,  such  as  those  analysed  in  the  fbllaw- 
ing  Table : — 

Akaltbes  of  Foub  Sakdy  Soils. 
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You  will  notice  that  the  preponderating  element  in  these  sandy  soils 
IS  silica.  In  some  of  them  there  is  hardly  any  potash  and  phosphoric 
acid,  and  in  two  only  a  small  quantity  of  phosphoric  aeid.  TBese 
soils,  then,  are   greatly  deficient  in  every  description   of  food. 
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Hence^  if  we  want  to  get  any  crop  at  all,  we  mtost  apply  a  bnlkv 
mannre  and  an  abundant  snpplj  of  food.  Kow  sewage  is  well  cal- 
cidated  to  famisli  this  food,  provided  we  apply  it  largely,  and  not, 
as  has  been  proposed,  in  quantities  amounting  to  30(>6  or  4000  tons 
per  acre.  Those  wiio  recommend  snci:  a  small  quantity  forget 
lliat  in  300  tons  of  London  sewage  we  have  in  reality  not  more  than 
l&e  feces  of  fi^^  persons^— a  supply  for  which  it  never  can  be  wortii 
while  to  lay  down  pipes  or  to  make  any  provision  whatever.  I  hold 
with  the  most  ardent  advocate  of  the  use  of  sewage,  that  it  is  a  pity 
tibat  a  liquid  which  contains  an  enormous  quantity  of  fertilising 
matter,  and  which  may  be  used  with  very  great  advantage  on  sandy 
soils,  should  be  let  run  to  waste.  Yet,  if  we  wish  to  derive  any 
material  benefit  from  it,  we  must  use  it  largely — that  ra  to  say,  as 
ordinary  water  is  used  for  irrigation,  in  quantities  amormting  to 
from  8000  to  10,000  tons  per  acre,  in,  say,  five  dressings,  averaging 
1400  tons  apiece.  But  even  then  it  will  not  benefit  every  descrip- 
tion of  crop,  but,  as  has  been  proposed,  may  well  be  restricted  to 
Ttaliau  ryegrass  and  other  grass-crops. 

Grass  is  especially  benefited  by  the  sewage  of  towns,  because  it 
is  a  quick-growing  crop,  which  allows  us  to  apply  a  fresh  fertilising 
matter  as  soon  sus  a  given  quantity  is  exhausted.  Grass-land 
may  be  manured  repeatedly,  but  not  so  the  cereal  crops.  Our 
wheat  would  never  ripen  if,  after  it  has  passed  through  its  grassy 
stage  and  approached  maturity,  we  were  to  apply  sewage  to  it: 
the  grain  would  never  get  formed.  Neither  is  sewage  generally 
applicable  to  market  produce;  it  has  a  tendency  to  encrust  the 
sou  and  to  close  up  its^  pores,  which  is  a  great  practical  inconveni- 
ence. But  apart  fh)m  this  objection,  I  question  whether  we  could 
dispose  of  the  sewage  of  a  large  town  in  market  gardens,  because  it 
mast  be  dealt  with  at  all  times  of  the  year,  and  in  very  large 
cprantities. 

With  r^ard  to  the  grass  grown  by  tJie  application  of  sewage, 
it  m  stated  in  many  treatises  that  the  produce  from  irrigated 
meadows,  more  especially  meadows  irrigated  by  sewage  manure, 
is  superior,  inasmuch  as  it  is  richer  in  nitrogenous  matter  than 
ordinary  fimn  produce ;  but  I  believe  that  this  is  a  mistake,  and 
that  in  nutritive  quality  the  grass  from  the  irrigated  meadow  will 
be  found  inferior  to  that  from  natural  pastures,  the  produce  of 
meadows  irrigated  by  sewage  being  in  a  stiD.  higher  degree  inferior. 
In  fact,  the  more  rapidly  produce  is  grown  the  less  mature  it  is, 
and  the  more  likely  to  produce  disorders  in  the  animal  economy ; 
whilst,  bulk  for  bulk,  the  poorer  the  meadow  the  more  scanty  the 
herbage,  and  the  more  slowly  it  grows,  the  better  and  more  nutri- 
tious it  is.  Of  course  it  does  not  follow  that  we  should  leave  off 
manuring  our  fields  and  grow  &  scanty  increase  for  fear  of  inferior 
produce. 

Notwithstanding  all  these  drawbacks,  however,  great  sums  have 
been  realised  by  the  application  of  large  quantities  of  sewage  to 
meadow  land.  And,  after  all,  the  most  satirtTactory  way  of  arriving 
at  a  fiiir  a^d  just  estimate  of  the  value  of  sewage  is  to  inquire  of 
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men  who  have  tried  it  on  a  pretty  extensiye  scale.  We  learn  from 
farmers  residing  in  the  neignbourhood  of  Edinburgh  that  they  can 
realise  by  the  application  of  sewage  from  25?.  to  40L  per  acre — ^the 
average  perhaps  is  about  257.  per  acre.  But  if  we  calculate  the 
-value  of  the  dressings  applied,  as  has  been  done  by  Dr.  Hof&nan 
and  other  chemists,  and,  for  illustration^  sahe^  by  me  to-day,  we 
shall  £nd  that  the  calculated  value  of  the  fertilising  constituents 
comes  to  something  like  752.  or  80Z.,  whilst  'the  profit  realised  is 
only  2bl. ;  which  shows  plainly  the  exaggerated  nature  of  these  cal- 
culations. If  we  look  rather  to  the  produce  than  to  the  price  set 
upon  the  constituents  of  sewage,  it  will' be  found  that  its  fertilising 
value  is  on  an  average  perhaps  one  halfpenny  a  ton. 

Moreover  we  learn  from- the  practical  experience  of  men  who 
apply  the  sewage  under  the  most  favourable  circumstances  that  the 
produce  rises  just  in  proportion  to  the  quantity  applied.  To  get  a 
material  advantage  from  the  application  of  sewage  it  should  go 
through  the  soil.  Those  soils  will  be  most  benefited  by  its  use 
which  act  merely  as  the  vehicles  for  holding  the  manure.  We  most 
never  think  of  storing  up  the*  liquid  manure  in  the  soil.  The  soil 
does  not  hold  such  fertihsing  matters. 

A  great  deal  has  been  said  of  the  powers  of  soils  to  absorb  manuring 
matters  ;  and  it  is  true  that  all  soils,  not  even  the  most  sandy  soils 
excepted,  have  the  power  of  rendering  insoluble  to  a  great  extent  iht 
soluble  fertilising  matters  that  we  usually  find  in  manures ;  but  they 
have  not  the  power  of  rendering  them  completely  insoluble,  and  from 
very  dilute  liquids  they  take  away  very  little  indeed.  If  time  per- 
mitted, I  could  refer  you  to  some  experiments  which  I  have  made 
with  a  view  of  ascertaining  whether  soils  have  the  power  of  retaining 
soluble  matters  to  any  extent ;  but  it  may  suffice  to  state  in  a  general 
way  that  the  weaker  the  solution  the  less  is  the  soil  capable  of  retain- 
ing the  soluble  matter.  Thus,  in  operating  with  very  dilute  solution 
of  anmionia,  I  find  that  hardly  any  ammonia  is  retained  by  the  soil  ; 
and  again,  that  the  proportion  of  phosphoric  acid  which  is  left  in 
the  liquid  after  passing  through  the  soil  is  just  as  large  as  it  was 
before  it  was  applied. 

By  filtering  veiy  dilute  liquids,  such  as  sewage,  through  soils 
which,  like  clay  soils,  contain  potash,  you  may  even  take  out  the 
potash.  This  was  the  case  with  an  experiment  whidi  I  made 
on  Mr.  Mechi's  soil.  By  filtering  some  of  his  tank  liquid  through 
his  clay  land  I  actually  obtained  more  potash  in  the  liquid  that 
filtered  through  the  soil  than  was  contained  in  the  tank  liquid 
itself;  thus  showing  plainly  that  the  fertilising  matters  from 
very  dilute  liquids  are  not  retained  in  the  soil;  and  that  we 
must  not,  therefore,  calculate  upon  storing  in  the  land  during  win- 
ter the  fertilising  matters  of  sewage.  If  we  are  to  derive  benefit 
from  the  practical  application  of  the  sewage  of  towns,  we  mustapplj 
it  in  large  quantities,  and  get  an  immediate  return  in  the  conise 
of  four,  five,  or  six  weeks.  Then  we  may  g^ive  a  new  dose  of 
manure  with  advantage,  and  so  on.  But  with  so  dilute  a  liquid, 
which  absolutely  contains  a  considerable  amount  of  fertilising  mat- 
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ter,  but  relatively  a  small  qnantity,  we  can  follow  tin's  procedure  to 
advantage  only  witli  grass-crops. 

It  may  be  said  tbat  liquid  manure  bas  also  been  used  with  advantage 
on  clay  soils.  To  ibis  I  would  reply  tbat  on  clay  soils,  wben  weU 
drained,  pure  water  bas  been  likewise  used  witb  very  great  advan- 
tage ;  and  tbat  by  irrigating  clay  soil  witb  tbe  purest  water,  even 
distilled  water,  we  sbould  probably  obtain  a  very  bigb  produce. 
Indeed,  experience  shows  that  in  our  neighbourhood,  where  clay 
soils, — well-drained  clay  soils,  abound,  the  spring  produce  is  almost 
entirely  regulated  by  the  amount  of  rain  that  falls.  A  showeiy 
spring  gives  us  more  grass  than  any  description  of  manure,  be  it 
natural  or  artificial,  that  we  can  put  upon  the  land.  When,  there- 
fore, sewage  produces  on  clay  soils  a  highly  beneficial  effect,  I  think 
it  is  principally  in  virtue  of  the  amount  of  water  which  it  supplies. 

Mr.  Mechi  made  a  true  observation  when  he  said  that  in  all 
caLculations  the  water  has  been  neglected.  In  many  cases  it  is 
a  most  valuable  constituent.  In  the  case  of  clay  soils  which 
contain  an  abundance  of  fertilising  materials,  the  water,  when  put 
on  in  large  quantities,  so  as  to  soak  completely  a  large  mass  bf 
soil,  renders  these  materials  soluble,  and  by  degrees  they  are 
brought  within  reach  of  the  growing  plant.  Thus  it  is  that  water, 
pure  water,  on  clay  soils  produces  in  many  cases  enormously  large 
results.  In  such  cases  tbe  quantity  of  matter  which  we  put  on  in 
sewage  is  too  small  to  have  any  practical  bearing  on  the  result. 
Wbilst,  then,  on  clay  soils  water  is  the  most  valuable  constituent 
of  sewage,  it  is  also  of  great  utility  on  sandy  soils,  although,  when 
we  must  furnish  to  the  soil  all  the  plant  food  required  to  produce 
a  crop,  even  the  fertilisers  contained  in  sews^e  assume  a  very 
high  importance.  There  are  various  other  topics  on  which  I 
must  not  touch,  after  having  already  detained  you  so  long,  but 
I  trust  that  on  several  points  which  I  have  brought  forward  to-day  I 
may  have  removed  some  misconceptions  affecting  that  important 
question,  the  proper  application  of  town  sewage. 

The  Discussion. 

Sir  John  Johnstone,  M.P.,  observed  that  he,  with  some  other  gen- 
tlemen, had  superintended  a  large  lunatic  asylum  in  the  neighbour- 
hood of  York,  and  bad  endeavoured  to  utilise  its  sewage  in  various 
ways.  Not  having  grass-land  sufficient  to  take  it  all,  they  had 
poured  a  part  over  the  garden  ground  cultivated  by  the  patients,  in  the 
hope  that  what  was  valuable  in  it  might  remain  in  the  soil.  It  was 
so  applied  during  the  winter,  and  the  governor  of  the  institution 
&ncied  he  saw  good  results  in  the  crops  of  roots,  cabbages,  and 
other  market-garden  produce ;  but  after  what  the  learned  professor 
had  stated  to-day  it  seemed  to  be  doubtful  whether  it  might  not  as 
well  be  let  run  into  the  river.  The  soil  was  diluvial,  and  of  a 
rather  porous  sandy  nature. 

Mr.  Frere  said  Dr.  Yoelcker  had  showed  that  the  value  of  a  fer- 
tiliser might  be  estimated  by  the  crop  that  it  enabled  us  to  grow  off 
the  soil.     Now  it  must  be  borne  in  mind  that  certain  fertilisers 
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wore  of  tbo  nature  of  stimulants;  so  £u;,  iherefore,  as  tlieir  virtue 
was  a  stimulating  virtue,  which  induced  the  soil  to  pa(rt  with  more 
of  its  plant-food  than  it  would  otherwise  do,  so  &r  it  would  leave 
the  field  in  a  poorer  conditioa  than  it  found  it.  So  that  some 
charge  must  he  made  a^inst  the  crop  for  impoverishing  the  field. 
Ko  douht,  \f  we  are  justified  in  helieving  that  the  soil  ofa  field  has 
a  standard  fertility  which  could  he  but  little  changed  either  by  the 
application  of  man«re  or  by  exhausting  crops,  so  far  the  deteriocating 
influence  of  frfimulaiing  manures  might  be  oveileoked. 

Mr.  Blackbubn  said,  as  to  the  difference  in  value  of  different  cinpB 
of  grass,  he  had  believed  that  plants,  including  grass,  which  grew 
quickest,  contained  the  largest  amount  of  sugar  and  starchy  matter, 
and  that,  from  slowness  of  growth,  the  sugar  and  starchy  matteTii 
became  converted  into  woody  fibre,  fie  found,  Sar  exafinplft,  that 
the  quicker  his  garden  crops,  celery  and  other  vegetables,  grew,  the 
better  was  their  qnalily.  He  believed  thai  Profeaeor  Way  sap- 
ported  that  view. 

Dr.  YoELCKES  said,  it  was*at  one  'time  generally  believed  that  the 
amount  of  nitrogenous  matter  was  the  measure  of  the  nutritive 
quality  of  the  produce,  and  Professor  Way,  with  other  chftmintH, 
having  found  in  the  grass  and  hay  of  irrigated  meadows  more  nitoh 
genoos  matter  than  in  ordijiary  produce,  arrived  at  the  conclusion 
that  it  was  really  more  nutritious.  But  now  the  tide  has  set  in  a 
different  and  more  reasonable  direction — a  direction  that  is  home 
out  by  }H:actical  experience.  Now  an  excessive  quantity  of  nitiD- 
gen  in  produce  is  regarded  rather  as  an  indication  of  imripeness,  cf 
which  one  defect  is  a  deficiency  of  sugar.  If  in  youx:^  produce 
there  is  not  so  much  woody  fibre  as  in  old,  there  is  not  so  much 
sugar.  If  the  produce  be  allowed  to  ^t  over-ripe  the  sugar  be- 
comes converted  into  cellidar  fil»e ;  but  to  a  certain  extent  both 
went  on  being  formed  t(^ether.  In  young  celery  there  ia  one 
thing  in  much  larger  quantity  than  in  old,  that  is  water.  Indeed, 
in  aU  forced  produce,  the  quicker  the  growth  the  more  water  yon 
have.  The  crisp  condition  of  celery  is  in  a  great  measure  due  to 
the  large  proportion  of  water  preeezrt,  which  comes  to  93  or  94  per 
cent. 

In  reply  to  an  inquiry  by  Mr.  Itaymond  Barker,  Dr«  Yoelckeb  saM 
that  hay  could  not  be  made  on  irrigated  meadows  at  alL  He  had 
stated  that  irrigated  meadow-land  did  not  yield  so  nutritions  a  pro- 
duce as  natural  pastures ;  be  xoight  go  further  and  affirm  generally  cf 
all  Hnds  of  produce,  that  just  in  whatever  degree  an  ahundanoe  of 
manure  was  applied  and  larger  crops  were  obtained,  in  that  degree 
would  the  quality  of  tha  crops  be  inferior.  The  rule  holds  good  Ibr 
wheat  and  barley,  and  even  turnips.  If  you  want  something  good, 
you  must  be  contioit  with  a  small  quantity ;  if  you  want  much,  j^^fis, 
must  take  it  in  a  cruder  state.  If  you  want  a  good  leg  of  mutton,  fiar 
example,  you  must  be  content  with  a  small  one,  and  kill  a  South- 
down sheep ;  if  you  want  a  large  one,  you  will  Idll  a  Cotswold,  and 
get  coarser  meat* 
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Muting  of  WaeMy  Counca,  Jum  18M.    Tbe  Earl  of  Powib  in  the  Cbair. 

The  snbjeot  ef  imporoved  faxm  bnildingB'WBB  farouglit  under  notice 
l)y  Mr.  Jofam  Elliot,  of  Soirihampton ;  miA.  Mr.  Bhindell,  of  Bmn^k- 
don,  near  the  same  plaoe.  The  latter  gentleman  also  introdnoed 
the  qnestion  of  the  most  profitahle  method  of  &tting  bullocks  on 
axable  farm. 

!Fabh  BuicmHCFS. 

Mr.  Elliot  said,  the  chief  objects  to  be  borne  in  view  in  £he 
erection  of  &rm  buildings  weore  economy  in  construction,  with 
dmrability ;  conTenience  in  jurangement  forinspecticHi  and  supply 
of  food  and  attendance  with  the  least  amonnt  of  iabonr ;  produotion 
and  preservation  of  manure;  comfort  to  the  animals,  wiQi  facilities 
for  ensuring  pure  air  and  water,  light  and  warmth.  It  must  be 
conceded  that  the  'vast  majority  of  existing  homesteads  did  not  fiilfil 
these  conditions.  One  fixed  idea  seemed  to  have  taken  possession 
of  the  minds  of  iheir  builders — that  of  placing  the  building  on  the 
sides  of  an  open  square  yard,  in  whioh  was  placed  the  straw  in- 
tended for  conversion  into  manure,  to  bave  mucb  of  its  valuable 
matter  washed  out  by  the  rain,  and  mojfe  also  carried  off  by  sun 
and  air.  Where  manure  was  of  little  value,  time  of  small  account, 
and  inspection  of  no  moment,  the  arrangements  of  the  old  home- 
steads might  be  put  up  with ;  but  they  were  clearly  out  of  place 
wherever  farming  was  carried  on  scientifically,  and  wherever  the 
great  truth  was  recognised,  that  its  profits  mainly  depended  on 
small  economiefi  throughout.  When  the  Eive-Thousand  were  fed 
with  tbe  five  barley-loaves  and  three  small  fishes,  the  Author  of  the 
miracle  closed  it  with  the  command,  **  Gather  up  the  fragments,  that 
nothing  be  lost; "  and  the  comment  was  as  important  as  the  foot  it 
illustrated. 

The  selection  of  a  site  would  be  the  first  consideration  for  the 
builder  of  a  homestead.  Lord  Bacon  says,  *'  He  who  builds  a  farm- 
house on  on  ill  site  committeth  himself  to  prison."  A  wrong 
selection  was  clearly  an  irremediable  evil,  and  the  choice  of  site, 
therefore,  deserved  the  deepest  consideration.  The  first  point  will 
be  the  healthiness  of  the  locality,  and  its  capability  for  drainage. 
Marshy  or  boggy  ground,  or  the  vicinity  of  stagnant  waters — ^any- 
thing, in  short,  to  cause  damp  heat,  or  moist  cold — must  be  care- 
fully avoided,  and  a  sluggish  atmospbere  equally  so.  The  stiffest 
bree2se  brought  health ;  but  stagnation  in  air,  land,  or  water  implied 
loss  in  health  and  profit  If  a  hill^side  could  be  secured  sloping 
gently  to  the  south,  it  would  be  an  advantage ;  but  this  point  must 
give  way  to  others  of  more  moment.  The  relative  position  of  the 
various  descriptions  of  land,  the  direction  of  the  market  town,  the 
roads  and  their  inclination,  had  all  to  be  taken  into  account.  It  by 
no  means  followed  that  the  centre  of  a  farm  would  be  the  best  site 
either  as  to  draught  or  distance.  For  instance,  sheep-lands  received 
little  from  the  steading,  and  the  sheep  had  le^  .to  take  them  to  it 
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The  right  oentre,  therefore,  would  be  at  the  centre  of  the  land  from 
which  the  produce  is  brought  to  the  homestead,  and  to  which  the 
manure  is  returned.  The  existence  of  a  canal  or  railway-statLon 
would  require  special  consideration,  as  would  also  the  possibility  of 
obtaining  water  as  a  motive  power.  A  plentifal  supply  of  good 
water  for  the  stock  is  a  vital  point ;  and  the  quality  of  soil  is  not 
to  be  neglected.  Chalk  or  gravel  is  best,  and  clay  or  springy  sand 
the  worst.  In  balancing  the  pros  and  cons,  it  should  be  borne  in 
mind  that  of  existing  objections  some  might  be  remediable,  others 
not  so ;  and  these  latter  should  be  tdlowed  the  greater  influence  in 
determining  the  site. 

The  aspect  of  the  projected  steading  would  be  the  next  considera- 
tion. The  Eomans  were  so  impressed  with  the  importance  of  a 
good  aspect,  that  their  writers  on  farm  buildings  laid  down  the 
most  stringent  rules  for  obtaining  it.  To  secure  the  greatest  benefit 
from  the  sun,  and  protection  from  cold  winds,  the  homestead  should 
bo  so  placed  that  a  north  and  south  line  should  be  the  diagonal  to 
its  square.  There  could  be  no  difBculty  in  determining,  as  another 
settled  principle  of  universal  application,  that  the  most  ample 
means  of  ventilation  should  be  provided,  so  that  the  air  within  the 
buildings  might  be  always  pure,  and  admitted  without  draught 
There  was  some  truth  both  for  man  and  beast  in  the  old  proverb-— 

"  When  the  wind  comes  in  at  a  hole, 
Then  it*s  time  to  think  of  your  soul." 

Rotten  lungs,  broken  wind,  and  damaged  sight,  were  some  of  the 
more  prominent  evils  which  the  absence  of  pure  air  inevitably  in- 
duced in  men  and  cattle.  '*  For  that  which  befalleth  the  sons  of 
men,  befalleth  beasts ;  even  one  thing  befalleth  them — ^as  the  one 
dieth,  so  dieth  the  other :  they  have  all  one  breath." 

Modem  chemistry  has  established  the  fietct  that  digestion  is 
slow  combustion,  and  food  fuel.  The  bear  lays  in  fat  at  tiie  approach 
of  winter  to  keep  him  warm  through  its  frosts.  It  is  then  necessary, 
,  as  a  matter  of  economy,  to  keep  the  stock  warm,  as  conducive  to 
condition.  Fatting-stock  requires  more  warmth,  and  should  there- 
fore have  more  sheltered  buildings,  than  growing  stock,  with  which 
the  development  of  muscle  is  of  more  importance  than  &t.  But  the 
rule  of  Nature  is;  use — not  abuse.  Warmth  creates  fat ;  but  too 
much  warmth  melts  it;  and  this  must  be  guarded  against,  and 
the  means  afforded  of  regulating  heat  and  cold,  otherwise  it  will  be 
found  that  what  was  right  for  one  season  would  be  wrong  for  another. 
It  is  the  same  with  light.  Its  presence  is  an  absolute  essential  to 
health ;  but  its  excess  during  the  summer  months  is  injurious,  and 
at  such  times  flies  torment  the  animals  to  an  injurious  extent; 
control,  therefore,  over  the  admission  of  light  is  indispensable. 

The  question  of  box-feeding  is  so  important  in  its  bearing  on 
agriculture,  and  in  its  influence  on  the  arrangement  of  a  home- 
stead, that  it  is  necessary  to  determine  this  point  as  a  principle 
before  proceeding  with  our  plan.  The  objections  made  to  box- 
feeding,  when  originally  introduced,  were  based  chiefly  on  the  injury 
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caused  to  the  health  of  the  animals  hy  the  foul  air  generated,  and 
the  filth  in  which  animals  so  kept  were  always  immersed.  If  these 
objections  had  been  irremediable,  they  would  certainly  have  been 
£Eital  to  the  system ;  but  the  simple  remedy,  deyised  by  Mr.  Blundell, 
of  placing  a  layer  of  earth,  about  12  inches  thick,  at  the  bottom  of 
each  box,  has  the  effect  of  fixing  the  ammonia  and  of  absorbing  the 
liquid  portion  of  the  manure,  so  that  the  animals  can  remain  in 
these  boxes  without  injury  to  their  health  and  comfort ;  and  the 
manure  thus  prepared  and  stored  is  very  greatly  increased  in 
value,  while  the  labour  of  foddering  the  animals  is  considerably 
diminished. 

So  much  of  the  cost  of  all  &rming  operations  is  reducible  to 
labour,  and  so  much  of  this  labour  is  connected  with  the  homestead, 
that  the  aiTangements  of  the  latter  should  be  especially  framed  so 
as  to  economise  time.  To  ensure  such  a  result,  the  buildings  should 
be  so  placed  in  respect  to  each  other  that  no  ground  should  be  tra- 
versed twice  without  result,  and  no  step  taken  beyond  what  is 
necessary.  The  great  principle  of  profitable  circulation  should  be 
apparent  throughout.  The  everyday  work  at  a  farmery  is  to  thrash 
out  the  produce  from  the  straw,  and  to  convey  the  latter  to  the 
stock  for  bedding  and  conversion  into  manure,  which  is  to  be  car- 
ried out  to  some  convenient  spot  preparatory  to  its  return  to  the 
fields.  The  destination  of  the  com,  hay,  and  root  stores  dictates 
their  position  at  the  head  of  the  steading.  The  straw  and  the  hay 
have  to  be  cut  into  chaff,  the  roots  to  be  washed  and  minced,  or 
boiled,  and  the  com  to  be  thrashed  and  stored.  The  conveniences 
and  appliances  for  these  several  works  must,  therefore,  be  close  to 
the  objects  operated  on,  and  of  ready  access  to  the  feeding-trucks. 
The  root-stores  should  be  so  arranged  that  carts  could  back  into 
them.  As  com  keeps  better  in  ricks  than  in  bams,  the  ricks  should 
be  placed  on  each  side  of  a  railway  proceeding  from  the  thrashing- 
place.  The  granary  should  be  partly  over  the  thrashing-place, 
partly  over  -an  open  shed,  to  allow  waggons  to  back  under  it  to 
load,  and  adjacent  to  the  feeding-passage,  in  order  to  supply  the 
trucks  with  com  by  a  shoot.  The  stock-keeper,  having  taken  up  in 
the  shortest  time  his  load  of  roots,  chafi*,  straw,  or  hay,  should  be 
able  to  deliver  this  in  the  readiest  way  to  the  animals  he  has  to 
tend.  To  eficct  this  the  boxes  for  stock  must  be  placed  on  each 
side  of  the  feeding-passages,  which  proceed  direct  from  the  stores. 
These  passages  should  have  an  inclination  from  the  stores,  so  that 
the  labour  of  running  the  loaded  track  down  to  the  stock  may  be 
equal  to  that  required  to  return  it  back  when  empty.  To  make 
this  truck  travel  easier,  running  planks  should  be  fixed  in  the 
feeding-passages,  or  a  light  railway  formed  by  screwing  light  half- 
round  iron  on  wooden  sleepers.  This  cheap  railway  should  be  con- 
tinued through  the  several  stores,  and  between  the  hay,  straw,  and 
com  ricks,  and  turn-tables  formed  where  necessary,  of  equally 
simple  construction.  As  the  chief  bulk  of  produce  is  brought  gra- 
dually from  the  end  of  the  rick-yard,  first  to  the  stores  and  then  to 
the  stock,  the  ridlway  should  have  a  fall  from  its  end  in  the  rick- 
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yard  through  its  whole  extent.  This  railway  would  then  brmg  the 
com  &om  the  lidka  to  he  thrashed,  take  back  the  straw  to  he 
stacked,  and  retum  it,  as  required,  to  the  feeding  lx>xes.  The 
neceasifcy  for  lazge  bams  is  thus  avoided. 

The  question  between  fixed  and  locomoiiTe  en^nes  is  ji  most 
important  one.  There  is  no  doubt  that  fixed  engines  work  lihe  best, 
and  with  the  greatest  economj;  and  the  point  must  be  decided 
bj  the  consideration,  whether  there  is  work  enough  at  the  home- 
stead to  keep  the  engine  sufficiently  eiqployed  to  pay ;  or  whethei; 
from  the  nature  or  situation  of  the  land,  a  locomoti^ie  could  be  em- 
ployed at  different  parts  of  the  farm  with  greater  advantage.  As  a 
general  rule,  a  fixed  engine  would  be  best  for  a  large  farm,  a  loco- 
motive for  a  small  one.  In  designing  a  farmery,  therefore,  whece 
this  point  was  not  settled,  it  would  be  necessary  to  place  the  shed 
for  the  engine  and  boiler  so  that  an  engine  could  be  backed  iuto  iL 
The  engine  should  be  close  to  its  work,  and  so  placed  as  to  ^ve 
direct  action  to  all  its  working  parts.  This  saves  first  cost  and 
woikdng  cost.  Horse-power  might  be  occasionally  used  with  advan- 
tage, and  the  thrashing-floor  should  be  bo  placed  as  to  admit  of  this ; 
and  a  floor  for  a  little  occasional  flail-tkrashing  would  be  convenient 
The  fuel-house  should  be  close  to  the  engine-room,  and  acoessihle 
to  carts.  If  sawing  by  steam  is  to  be  done,  the  carpenter's  Bhap 
should  be  near  the  engine-room.  The  waggon  and  cart-shed  should 
be  near  the  horse-boxes,  so  that  the  animals  may  pass  at  once  into 
their  lodgiugs  when  out  from  their  waggons.  For  a  similar  zieaaon 
the  implement-^ed  should  also  be  near  the  horse-department.  The 
sheep-house  should  be  connected  with  an  open  yard ;  and  it  should 
be  little  more  than  an  open  shed,  as  no  animal  suffers  more  than 
sheep  from  heat  and  overcrowding.  The  paggeries  should  coniraBt 
of  breeding-boxes,  and  boxes  for  store-pigs  and  fatting-pigs.  Pigs 
are  very  apt  to  overlay  their  young.  To  prevent  this  a  batten 
should  be  placed  round  the  breeding-boxes,  about  9  inches  off  the 
wall  and  the  ground.  No  animal  pays  better  for  the,  comfort  and 
warmth  given  him,  and  these  points  should  be  considered  in  laa 
domicile. 

Having  thus  considered  the  general  arrangement  and  accommo- 
dation needed  for  the  stock,  he  would  proceed  next  to  consider  the 
most  economical  and  durable  mode  of  construction.  The  locali^ 
must  determine  in  many  cases  the  materials  to  be  employed ;  ana 
this  would  also  to  some  extent  regulate  the  metbod  of  constructioai. 
The  com  and  hay-stores,  the  engine-room,  and  the  granary  would 
be  the  only  parts  requiring  thick  walls,  whether  of  brick  or  stone^ 
and  heavy  timbers.  The  box-system  being  a  multiplication  of 
similar  parts,  it  is  advisable,  as  a  principle,  to  construct  the  boxes 
with  details  of  simple  form,  of  small  scantlings,  and  few  in  kind* 
so  that  they  can  be  easily  put  together,  and  easily  replaced  when 
damaged,  while  capable  of  extension  or  alteration,  and  shift  in  use 
— points  of  importance — for  which  the  box-system  offered  great 
facilities,  which  the  design  now  exhibited  attempts  to  embody. 

Mr.  Elliot  then  referred  to  the  plans  and  sections  before  him. 
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designed  especially  to  cany  out  the  principles  laid  down,  which, 
he  observed^  were  bnt  the  legitimate  deductions  from  the  Tiews 
advocated  in  those  plans  and  essays  snlsmitted  by  himself  and  Mr. 
Spooner,  for  the  National  Conmetition  for  Farm  Buildings,  in  1849, 
which  the  Council  selected  as  the  first  of  the  "  Commended  designs," 
and  directed  to  be  inserted  in  the  Journal  of  1850.  On  that  occa- 
sion Mr.  Blundell  aided  with  his  valuable  advice ;  and,  in  the  present 
instance,  the  plans  are  the  joint  work  of  himself  and  Mr.  BlundelL 

It  would  be  observed  on  reference  to  the  plans  that  the  whole 
accommodation  is  contained  in  one  block  of  buildings;  the  cattle- 
lodgings  or  boxes  being  all  12  feet  squarer  with  feeding-passages 
between  each  double  line.  Although  the  buildings  are  thus  brought 
into  one  block,  the  necessity  for  massive  roo&  and  lead  gutters  is 
obviated  by  keeping  the  roofs  of  .the  feeding-passages  lower  than 
those  over  the  boxes,  and  attaching  common  iron  eaves-gutters  to 
each  set  of  roofis :  thus  no  roof  is  required  of  more  than  24  feet 
span.  The  external  walls  are  of  brick,  and  the  continuous  pits  in 
tne  lines  of  the  cattle-lodgings  are  divided  off  into  boxes  by  move- 
able iron  hurdles  suited  to  different  kinds  of  stock,  or  by  battens, 
vliere  the  first  expense  is  more  thought  of  than  durability.  The 
two  sets  of  sections  ^show^  two  modes  of  construction — one  with 
roofs  formed  of  timber  and  slate,  the  other  of  galvanised  corrugated 
iron.  In  the  latter  case  the  buildings  would  bo  fire-proof,  and  the 
oost  little  more  than  that  of  a  common  roof,  the  span  being  so 
small.  In  either  mode  of  construction  the  use  of  lead  gutters  is 
dispensed  with.  The  engine  is  so  placed  as  to  give  the  most  direct 
action  to  all  the  machinery  it  may  have  to  work.  The  arrangements 
give  great  facility  for  supplying  and  inspecting  the  stock,  removing 
and  storing  the  manure ;  and  the  mode  of  constructing  and  arranging 
the  fittings  of  the  boxes  afibrds  every  facility  for  such  change  of 
use  as  the  varying  conditions  of  the  farm  might  require.  The  whole 
building  is  but  a  repetition  of  simple  parts  and  of  small  scantlings, 
wliich  unskilled  workmen  could  put  together  without  difilculty. 

A  cheap  pavement  or  bottom  for  the  boxes  and  feeding-passages  is 
of  moment ;  and  no  plan  can  answer  better  than  a  concrete  of  tar 
and  graveL  The  gravel  should  first  be  put  in  heaps,  with  sufiScient 
tar  and  fuel  to  light  it ;  and  when  the  mass  is  thoroughly  heated, 
the  tar  for  mixing  should  be  poured  in,  and  the  whole  spread  while 
hot  about  4  inches  thick.  This  method  had  been  extensively  used 
for  the  footways  at  Southsea,  and  answered  its  purpose  admirably. 
Over  this  bottom,  so  prepared,  should  be  placed  the  layer  of  earth, 
about  12  inches  thick,  the  key  to  the  success  of  the  box-system  of 
feeding. 

Mr.  Blundell  said  that  the  question  of  improving  farm  buildings 
had  long  occupied  his  thoughts,  and  the  plans  now  presented  were 
the  result  of  considering  it  in  conjunction  with  his  friend  Mr. 
Elliot.  That  gentleman  had  eKplained  the  architectural  value  of 
-the  plans;  and  he  now  pledged  himself  as  an  agriculturist  that 
they  were  well  adapted  to  the  pui-poses  for  which  they  were 
intended.     The  feeling  in  favour  of  the  covered  yards  was  now 


476  Abstract  Report  of  Agricultural  DiscusHom. 

pretty  generally  prevalent,  and  that  method  was  combined  in  liis 
plan  with,  the  system  of  box-feeding  recommended  in  the  Prize 
£]s6ay  and  Commended  Essay  published  in  the  Journal  of  tho 
Society  in  1850.  In  designing  these  buildings,  the  particular  object 
had  been  to  adapt  them  tp  fstrms  of  various  sizes,  and  for  animals 
of  various  conditions. 

He  knew  that  a  feeling  existed  in  the  minds  of  many  that  the 
system  of  horse-boxes,  with  the  manure  accumulating  under  the 
animals,  could  not  be  worked  out  to  advantage.  But  he  himself 
had  put  it  into  operation,  and  that  in  a  most  satisfactory  manner, 
in  buildings  of  his  own  design,  upon  the  property  of  a  gentleman 
for  whom  he  had  been  agent.  In  one  instance  the  manure  was 
allowed  to  accumulate  for  nine  months,  and  in  another  for  fifteen 
months,  yet  the  horses  were  in*  the  most  perfect  condition;  no 
disease  was  engendered  during  the  whole  time,  and  the  manm« 
was  as  solid  and  good  as  possible.  This,  however,  was  only  attain- 
able by  good  management  and  the  issue  of  proper  insti-uctions  to 
t^e  groom  and  stable-keeper.  He  had  ordered  his  boxes  to  be 
supplied  with  straw  cut  from  fifteen  to  twenty  inches  long,  which 
was  done  by  means  of  a  thatcher's  knife.  When  the  straw  was 
much  longer,  it  hung  to  the  horses'  hoofs,  and  the  surface  of  the 
earthen  floor  became  irregular.  The  air  then  entered,  fermentation 
ensued,  and  the  boxes  became  more  or  less  the  seat  and  cause  of 
disease.  Water  was  sprinkled  over  the  surface  with  a  water-pot 
and  hose  one  or  twice  a  day,  and  a  little  sand  was  used  to  givo 
solidity  to  the  mass.  This  method  had  answered  exceedingly  well, 
and  he  could  recommend  its  adoption  for  racers  and  hunters  as  well 
as  cart-horses,  as  he  never  saw  horses'  feet  in  better  condition  for 
shoeing  than  his  were.  The  boxes  were  perfectly  sweet,  and  a 
person  led  into  them  blindfolded  would  not  detect  from  the  smell 
that  he  was  in  the  precincts  of  a  stable.  The  foot  of  earth  absorbed 
the  urine  ;  the  ammonia  was  fixed  immediately,  and  the  boxes  did 
not  require  to  be  cleaned  out  oftener  than  twice  or  three  times 
a  year.  As  in  the  case  of  the  common  stable,  the  olfactory  nerves 
would  tell  when  the  earth  ought  to  be  removed  from  the  boxes. 

The  pi-emises  sketched  out  on  the  plan  were  suited  to  an  arable 
farm  of  300  or  400  acres  ;  or,  where  pasture  predominated,  a  fenn 
of  800  or  1000  acres.  In  the  present  day  there  were  very  fevr 
large  farms  from  which  steam-power  was  absent.  That  of  conrse 
diminished  the  number  of  horses.  The  limit  of  the  accommodation 
on  the  plan  was  for  twenty-two  horses,  rather  a  small  number, 
perhaps,  for  a  holding  of  800  or  1000  acres.  But  besides  steam 
they  had  a  powerful  auxiliary  in  oxen.  All  the  bullock-boxes 
were  capable  of  furnishing  accommodation  for  oxen ;  so  that,  whether 
the  farm  was  300,  500,  or  1000  acres,  the  buildings  would  accom- 
modate animals  sufficient  to  convert  the  whole  of  the  straw  produced 
on  the  farm  into  manure. 

With  regard  to  ventilation,  the  heated  air  passed  out  at  the  roof 
above  the  animals'  heads  ;  and  there  was  no  draught  There  Tvas 
ample  accommodation  for  young  stock,  breeding  sows,  and  the 
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fattizig  of  store  pigs.  There  were  six  boxes  for  tying  up  twelve 
dairy  cows.  The  boar-pen  was  placed  by  itself.  There  was  a  good 
lambing-shed ;  and  if  the  farmer  had  a  fancy  for  sheep-feeding 
under  cover,  he  had  the  means  of  doing  so  at  his  command.  He 
valued  the  stock  which  might  be  maintained  on  the  premises  at 
about  25001. 

The  other  advantages  connected  with  the  plan  were  the  fire>proof 
nature  of  the  structure,  the  railway  facilities  which  were  provided, 
the  spacious  and  conveniently  situated  manure-house,  the  position 
of  the  waggon  and  implement  sheds,  the  equal  distribution  of  light 
over  the  whole  building,  and  the  ease  with  which  the  iron  panels 
dividing  the  interior  might  be  removed,  and  a  covered  yard  sub- 
stituted for  boxes.  It  was  desirable  that  gentlemen  who  intended 
to  erect  new  &rm  buildings  should  have  before  them  as  complete  a 
plan  as  possible  ;  and  to  promote  that  end,  the  present  design  was 
now  submitted  to  the  Council. 

The  Discussion. 

Sir  E.  Kerrisox,  M.P.,  said,  that  asphalte  for  boxes  answered  per- 
fectly, and  much  better  than  the  ordinary  brick  flooring. 

In  reply  to  Colonel  Hood's  inquiry,  Mr.  Elliot  explained  that  in 
making  a  floor  no  more  tar  need  be  used  than  was  necessary  to  set 
the  mass  on  fire.  The  mixture  should  be  burnt  about  twenty-four 
hours,  and  then  spread  at  once  on  the  floor. 

Mr.  Frere  inquired  if  Mr.  Elliot  had  considered  the  relative  value 
of  corrugated  iron  and  zinc.  Having  himself  formed  a  favourable 
impression  of  corrugated  iron,  he  had  consulted  Mr.  Clarke,  an 
architect  of  experience  in  farm  buildings  at  Newmarket,  on  the 
subject,  but  that  gentleman  objected  to  it  on  account  of  the  difficulty 
of  nailing,  and  the  danger  of  its  being  rusted  at  the  joints ;  and 
recommended,  as  an  alternative,  the  use  of  zinc  from  the  Vieille 
Montague  Mining  Company.* 

Mr.  Elliot  explained  that  in  his  plan  no  nailing  was  wanted. 
The  span  of  the  roofs  was  so  small  as  only  to  require  a  tie-rod. 

Sir  E.  Kerrisox  objected  to  the  use  of  either  zin6  or  corrugated 
iron  for  farm  buildings  of  any  description. 

Mr.  Blackburn  thought  tibe  extraordinary  conducting  power  of 
iron  would  render  it  detrimental  as  a  roofing  to  any  farmer  lyho 
wished  to  stall-feed  during  the  summer.  He  had  found  even 
galvanised  iron  roofs  so  intensely  hot  as  to  render  an  inner  lining 
of  felt  necessary  as  a  non-conductor. 

Mr.  ExALL  suggested  that,  if  the  roof  were  painted  white,  excessive 
heat  would  be  avoided.  Any  white  roof  would  resist  the  action  of 
heat. 

In  answer  to  Mr.  Frere,  Mr,  Elliot  stated  that  the  cost  of 
carrying  out  the  plan  must  of  course   depend  very  much  upon 

•  This  company  has  an  office  m  London,  at  No.  12,  Manchester  Buildings,  West- 
minster. Thej  have  furnished  roofs  for  Passenffer  Station,  Crystal  Palace 
Railwaj;  Bristol  Station;  and  Reading  Cattle  Market,  &e.  &c..  Great  Western 
fiailway ;  Gloucester  and  Chepstow  Stations,  &c.,  SouUi  Wales  Railway ;  Tun- 
t>ridge,  Bftnbury,  Frome,  Worcester  Stations,  &c.  &c. 
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the  locality.  But,  taking  an  average,  and  of  eonrse  excluding 
machinery  and  £uinliouse,  he  should  say  Ihat  17002.  would  be  a  fiur 
estimate. 

Mr.  Blackbubk  said  that  the  accommodation  proTided  for  50 
head  of  cattle  (or  even  for  100,  if  tied  up  in  pairs^,  although  satia- 
£sictory  in  1850,  hardly  met  Ihe  req^uirements  of  the  present  day. 
A  proper  value  was  not  then  set  upon  straw,  which  is  worth 
aomething  more  than  to  be  trodden  under  fbot  Very  few  fiumen 
would  now  lilce  to  bestow  20  lbs.  of  straw  per  day  in  litter,  wben 
stall-fed  cattle  could  be  kept  in  good  condition  on  12  or  14  lbs.  a 
day,  and  with  boards  5  lbs.  a  day  was  sufficient. 

Mr.  Blustdell  :  The  use  of  boards  was  more  a  question  of  manure 
than  of  feeding. 

Mr.  Blagebukn'  :  These  boards,  with  a  proper  quantity  of  stiaw 
upon  them,  formed  an  admirable  bed.  ^ey  were  non-conductors 
of  heat,  and  a  bed  that  was  always  dry.  He  considered  that  it 
must  be  prejudicial  to  the  health  of  animals  for  them  to  lie  on  a 
collection  of  manure.  It  reminded  him  of  the  cesspool  system* 
t  Mr.  Elliot  preferred  a  bed  of  earth,  as  suggested  by  Mr.  Blundell, 
to  a  floor  of  laths.  The  earth  might  be  obtained  froia  any  part  of 
the  fiBkrm,  and  any  one  who  observed  the  superior  q^uality  of  the 
manure  which  came  from  the  boxes  must  do  satisfied  that  an 
abundant  return  was  made  to  the  land  for  the  earth  so  taken  and 
applied. . 

Mr.  Blundell  said  he  lived  in  a  district  where  the  soil  was  loamy, 
and  he  took  the  earth  from  about  the  hedges  and  ditches.  It  was 
gathered  in  heaps,  left  to  stand  about  12  months,  and  then  put  into 
the  boxes. 

A  Member  :  Once  or  twice  that  might  do ;  but  it  would  take  a 
great  deal  more  than  could  be  spared  from  the  land  to  use  it  constantly. 

Mr.  Blukdell  objected  to  boarded  floors,  as  unnatural  and  inoom- 
patible ;  besides,  there  was  an  exhalation  from  the  pits  that  was 
most  objectionable. 

YxTTUsfa  Bollocks  os  Arable  Farhb. 

Mr.  Blundell  said,  although  this  subject  had  been  discussed  at 
various  times  at  the  diflerent  farmers'  clubs  and  other  meetings, 
yet  up  to  the  present  time  there  seemed  to  exist  an  under  cuxient 
of  feeling,  inducing  the  belief  that  fattening  bullocks  with  com  and 
cake  would  not  answer  the  purpose,  were  it  not  for  the  objiect  of 
turning  the  straw  produce  of  arable  &rms  into  good  manure.  This 
question  presents  two  aspects — viz.,  the  economy  of  feeding  the 
animals,  and  the  economy  of  making  the  manure.  In  connectian 
with  the  former,  the  points  which  should  engage  attention  are  :— 
I.  The  sort  or  breed  of  the  animals.  2.  The  best  age  to  begin 
fetttening.  3.  The  condition  at  the  commenoement  of  fattening. 
4.  The  preparatory  or  probationary  state  of  the  lym'mAla.  5.  The 
kind  of  food.  6.  The  quantity  of  food.  7.  The  time  of  feeding, 
and  state  of  the  food.  And  8.  The  accommodation  most  likely  to 
inpure  the  health  and  well<-doing  of  the  animals.  Under  the  latter 
division,  the  points  for  consideration  are — the  value  of  the  manure 
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in  relation  to  the  food  whidi  the  animalB  received,  and  the  aocom- 
modation  for  making  and  preserving  it. 

The  following  statement,  extracted  from  his  farming  account- 
book,  contains  the  result  of  feeding  37  head  of  bullocks,  of  different 
ages,  during  the  last  three  years,  upon  hiB  own  faxm  i — 

Db.  £.     8.    d,. 

15  oxen  and  steeis  purchased  at •  220  15    0 

8  0OW8  valued  at    ..      ..      ^      102    0    0 

14  heifers  and  steers,  average  age  ITmanthB-,  valued  at     171    0    0 
To  balance  increased  vdtie      «      ..      ..     435    5    0 


929    0  0 
Gb. 

15  oxen  and  steers  sold  for ^     ..      ..     408  10'  0 

8  cows  sold  for       184  15  0 

14  heifers  and  steers,  sold  for 335  15  0 


929    0    0 

In  analysing  the  above  account  he  was  enabled  to  furnish  some 

interesting  results,  calculated  to  show  the  comparative  advantages 

of  fattening  stock  of  different  ages : — 

£.     8.    d. 

14  oxen  and  steers,  being  kept  on  an  average  of  8  weeks* 
summer  feeding  in  a  preparatory  state,  increfned  in 
value  7<.  per  week       ^      ..      .• 39    4    0. 

23  oxen,  steers,  and  cows  kept  20  weeks  each,  winter 
feeding,  in  a  fatting  state,  increased  in  value  10s. 
per  week       «      ..      ..     230    0'    C 

14  heifeni  and  steers,  kept  20  weeks  each,  winter 
feeding,  in  a  fatting  state,  increased  in  value  11«.  dd, 
par  week       ^      •*     .^     •.     164    0    6 


I>eduist  the  summer  and  praparatoiy  feeding  £or.  14 

VULXU(«JfkO  ••  »^  «...         »«  *•  »•  *•  ••  ••        •• 


The  actual  increased'  value  of  37  buIlockB  during  20 
w«akaeach,  winter  feeding,  being      

The  general  aven^  of  weekly  increased  value  lOs.  Sd. 

He  "would  now  lay  before  them  his  account  of  feeding  in  two 
ways — ^viz:,  the  preparatory  or  summer  feeding,  and  the  fatting  or 
winter  fbeding : — 

1.  Accounts  of  Keeping  a  BuUook  in  a  Freparcokry  State  hy  Summer  Iheding, 
Db.  9.   A 

To  3  lbs.  of  oUcake  per  day,  or  21  lbs.  per  week,  at  12Z.  per  tt>n    2    3 
To  80  lbs.  of  clover  per  day,  at  9d,  per  rod,  the  rod  weighiog 

1201Jba   ..      ^     ^      3    ft 

To  15  lb&  of  litter  straw  pa  day,  or  140  lbs.  per  week,  at  15s. 

per  ton    .«      ..      ^ ...      -•     •.      ••     Q  11 

To  attendance  per  week    ......      .^     0    6 

Tointerest  on  capital  and  gain        ...      «    1    ^ 

8    4 


433    4 

6, 

39    4 

0 

394    0 

6 

396    1 

a- 

394  13 

a 
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Cb.  n.   c/. 

By  increased  value  of  bullock  per  week 7    0 

By  value  of  manure  per  week 14 

8    4 
2.  Account  of  Keeping  a  Btdlock  in  a  Fatting  StcUe  hy  Winter  Feeding, 

Db.  .  B.    d. 

To  4  lbs.  of  oilcake  per  day,  or  28  lbs.  per  week,  at  127.  per  ton  3    0 

To  1  lb.  of  bean-meal  per  day  at  12Z.  per  ton 0    9 

To  64  lbs.  of  mangold  per  day,  or  448  lbs.  per  week,  at  10«. 

per  ton 2    0 

To  20  lbs.  of  oat-straw  fodder  per  day,  or  140  lbs.  per  week, 

at  30s.  per  ton        1  10 

To  20  lbs.  of  straw  litter  per  day,  at  lbs,  per  ton Oil 

To  attendance  per  week 0    6 

To  interest  on  capital  and  gain        3    0 

12    0 

Cb. 

By  increased  value  of  bullocks  per  week         10    8 

By  value  of  manure  per  week 14 

12    0 

These  tables  required  some  explanation,  and  the  first  inquiry  that 
suggested  itself  was,  how  he  had  arrived  at  this  quantity  of  food? 
His  practical  experience  for  some  years  past  had  led  him  to  adopt  a 
moderate  system  of  feeding,  sus  best  calculated  to  yield  a  profit ;  and 
he  objected  in  toto  to  bullocks  being  kept  as  mere  mauure-making 
machines,  on  the  plea  that  a  profit  was  not  to  be  made  out  of  them. 
If  that  assertion  be  admitted,  would  not  the  manure-dealers  say 
that  they  could  sell  manures  better  and  cheaper  than  they  could  l^ 
procured  by  the  feeding  of  cattle  ?  If  his  practice  were  not  gainful 
he  certainly  would  not  continue  it,  but  he  was  satisfied  that  it  was 
profitable  to  him.  The  4  lbs.  of  oilcake-meal  per  day  in  the  last- 
mentioned  table  was  the  quantity  he  regularly  gave,  unless  he  kept 
the  animals  for  exhibition,  and  then  he  added  a  pound  of  bean-m^ 
per  day ;  otherwise  the  cost  of  com  and  cake  never  exceeded  3&  9(/. 
per  week. 

With  regard  to  the  64  lbs.  of  mangold  per  day,  or  448  lbs. 
per  week,  he  had  to  thank  this  Society  for  having  taught  him, 
through  the  pages  of  its  Journal,  that  a  far  less  quantity  of  roots 
was  sufficient  than  he  had  at  one  time  supposed.  In  1854  an  essay, 
by  Mr.  Charles  Lawrence,  was  published  in  the  Journal,  in  whick 
it  was  stated  that  50  lbs.  were  sufficient  for  an  animal,  and  would 
give  a  considerable  increase :  that  statement  first  called  his  par- 
ticular attention  to  the  subject.  He  had  been  told  right  and  left 
that  if  he  gave  mangold  he  would  ruin  his  stock.  Nevertheless,  be 
had  continued  to  feed  sheep  and  bullocks  for  years  upon  it;  and 
had  ceased  to  cultivate  swedes,  for  the  simple  reason  that  he  liked 
eighteen  pence  better  than  a  shilling ;  that  he  could  grow  30  tons 
of  mangold  where  he  could  grow  but  20  tons  of  swedes ;  and  64  iBs. 
of  mangold  were,  in  his  judgment,  equal  to  75  lbs.  of  swedes. 
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As  to  the  20  lbs.  of  oat-8traw  fodder,  he  had  never  yet  seen 
the  bullock  that  gave  a  profit  by  being  fed  upon  hay ;  but  he  had 
T)een  informed  of  numerous  instances  to  the  contrar}'.  The  reasons 
were,  first,  that  the  hay  was  too  costly  a  material ;  and  next,  that  the 
animal  would  not  continue  to  eat  his  other  food  so  heartily  as  when 
he  was  supplied  with  straw.  When  he  ate  straw  he  came  to  his 
food  with  the  greatest  zest  and  appetite ;  but  when  he  ate  hay,  he 
often  refused  his  food,  the  hay  having  a  cloying  effect  upon  the 
Btomach,  particularly  when  given  with  roots  in  large  quantities. 
He  never  grew  hay,  therefore,  but  cut  up  his  clover,  and  used  it  to- 
feed  his  beasts  under  cover,  in  the  preparatory  state  of  summer 
feeding,  believing  that  they  thereby  made  as  much  meat  again,  as 
well  as  produced  a  valuable  manure.  Physiologically,  ruminating 
animals  require  a  large  amount  of  straw  to  distend  the  stomach  and 
carry  out  their  peculiar  process  of  digestion.  The  allowance  of 
20  lbs.  of  straw-litter  per  day  during  the  winter  feeding  is  also 
desirable. 

He  might  be  told  that  the  sum  of  10«.  8(/.,  at  which  he  estimated 
the  increased  value  of  the  bullock,  was  too  large,  considering  the 
actuat  number  of  pounds*  weight  that  can  be  gained  in  a  week ; 
but  he  must  repeat  once  more  that  he  was  only  now  giving  them 
the  actual  results  of  three  years'  feeding  of  stock  of  various  ages, 
from  which  it  appeared  that  his  younger  stock  paid  better  than 
«tock  of  full  age. 

One  point  under  the  head  "  economy  of  feeding,"  is  the  sort  of 
animals  to  be  kept ;  and  he  thought  that  the  old  established  breeds, 
recognised  by  the  Boyal  Agricultural  Society  at  their  annual  shows' 
— ^the  Shorthorns,  Herefords,  Devons,  and  Scots — must  also  be 
recognised  and  preferred  by  the  farmer.  Crosses  are,  however,  not 
to  be  despised  if  derived  from  a  pure  breed.  For  rearing  he  liked 
the  Shorthorns  best ;  and  always  brought  up  his  calves  under  cover 
from  the  time  of  calving  up  to  their  being  22  or  24  weeks'  old. 
The  best  'age  at  which  to  commence  fatting  he  took  to  be  from 
18  to  20  months.  Some  of  his  stock,  which  he  sold  in  April  last, 
had  commenced  feeding  on  the  1st  of  November  preceding,  at  which 
time  two  of  them  were  17  months  old,  and  the  average  weight  of 
the  beasts  when  sold  was  98  stone,  odd  pounds.  It  was  not  reason- 
able to  suppose  that  animals  that  had  been  purchased  after  being 
driven  about  the  country  or  taken  from  roaming  about  their  own 
pasttires,  would  get  immediately  used  to  their  new  life  upon  being 
placed  in  boxes,  and  at  once  do  full  justice  to  the  amount  of  food 
supplied  to  them.  Such  animals  should  not  be  put  on  high  feeding 
at  once :  he  therefore  adopted  what  he  termed  a  preparatory  state  of 
feeding,  for  the  animal  should  always  be  fleshy  before  it  is  put  to 
high  diet.  Six  or  eight  weeks  were  sufficient  to  detect  the  bad- 
doers  among  purchased  animals.  He  was  feeding  at  this  time  (in 
June)  his  calves,  yearlings,  and  older  stock,  on  clover.  Mangold 
would  succeed,  and  after  that  "v^tus  gone  he  commenced  with  tri- 
folium,  clover,  and  the  tops  of  carrots  and  turnips.  He  fed  only 
twice  a-day  with  roots,  and  had  the  mangold  cut  with  a  Gardiner's 
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cutter,  the  same  as  for  sheep.  He  did  not  like  pulping ;  and  pre- 
ferred feeding  twice  a-day  to  three  times,  because  the  animals  come 
to  the  trough  with  a  better  appetite,  and  between  the  periods  of 
feeding  were  induced  to  consume  a  larger  quantity  of  straw  tban  if 
they  were  fed  oftener.  He  also  objected  to  cutting  into  chaff  so 
low-priced  a  commodity  as  straw;  it  did  not  pay  for  the  cutting. 
With  reference  to  the  second  division  of  his  subject,  there  was  no 
question  that  an  animal  would  make  a  much  larger  amount  of  meat 
from  the  material  it  consumed  if  it  could  lie  down  comfortably ;  and 
he  contended  that  a  well-managed  box,  carefully  littered  with  straw, 
as  cleanliness  dictated,  was  the  best  accommodation  it  could  have. 
An  animal  which  lay  upon  boards  must  lie  in  a  distressed  and 
unnatural  condition;  but  one  that  lay  upon  earth  lay  comfortably; 
and  his  experience  led  him  to  prefer  an  earthen  to  a  wooden  floor. 
In  regard  to  the  value  of  the  manure,  he  believed  it  could  not  be 
obtained  at  anything  like  the  same  cost  by  any  other  system  as  bj 
box-feeding.  It  accumulated  rapidly ;  and  at  the  same  time  every 
atom,  both  liquid  and  solid,  was  preserved  in  the  best  possible  form. 
As  to  the  health  and  well-doing  of  the  animals,  during  the  three 
years  in  which  he  had  been  carrying  on  his  system  of  feeding,  be 
had  never  lost  a  single  animal,  or  had  one  out  of  health,  of  any  age^ 
though  when  he  used  to  feed  on  hay  his  bullocks  were  constant^ 
out  of  health,  and  some  days  their  stomachs  were  so  clogged  and 
cloyed  that  they  would  not  eat  a  bit  of  cake.  The  quantity  of  straw 
for  litter  should  not  be  less  than  20  lbs.  a-day,  which  would  give  a 
ton  of  dung  per  month. 

Lord  Powis  (the  Chairman)  remarked,  with  reference  to  the  plan 
of  the  buildings,  that  some  sites  might  not  be  sufficiently  level  to 
admit  of  the  erection  of  such  a  large  mass  of  continuous  build- 
ings, but  the  lines  and  subdivisions  on  the  plan  seemed  to  indicate 
that  to  meet  such  a  dif&culty  the  buildings  might  be  arranged  in 
greater  lengths  and  shorter  depths. 

Mr.  Eluot  thereon  pointed  out  that  the  plan  naturally  divided 
itself  into  three  sections,  and  would  therefore  suit  groimd  of  any 
levels. 

Mr.  Blundell  considered  the  whole  range  to  be  but  on  aggregate 
of  distinct  areas,  each  of  12  feet  square. 

Lord  Powis  also  pointed  out  that  the  multiplication  of  short  spans 
in  the  roofs,  so  as  to  dispense  with  the  use  of  large  timber,  is  worthy 
of  attention,  especially  in  localities  where  timber,  being  scarce,  has 
to  be  brought  from  a  considerable  distance.  If  the  meeting  of  the 
roofs  over  a  spout  were  sufficiently  water-tight  in  stormy  weather 
and  at  all  seasons  of  the  year,  it  certainly  would  be  extremely 
usefal,  and  would  get  rid  of  the  difficulties  which  are  generally 
attendant  on  the  ordinary  valleys  between  two  sets  of  buildings, 
from  the  expense  caused  by  the  use  of  great  quantities  of  lead,  and 
the  danger  of  leakage,  when  through  neglect  or  carelessness  the  lead 
IB  insufficient. 

Mr.  Spooner  said  that,  having  had  frequent  opportunities  of  wit 
nessing  the  manner  in  which  Mr.  Blundell  treated  his  cattle,  he 
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could  bear  testimony  to  the  great  comfort  "which  they  seemed  to 
enjoy,  and  the  striking  contrast  they  presented  to  the  miserable 
beasts  he  had  seen  tortnred  on  laths,  through  which  the  manure  was 
constantly  running,  as  well  as  a  cold  current  of  air,  which  robbed 
them  of  the  vital  warmth  so  necessary  to  their  well-doing. 

With  regard  to  the  practice  of  cutting  straw  into  chaif,  it  struck 
him  forcibly  that  everything  which  is  new  is  not  soxmd,  and  some 
things  which  are  old  deserve  reconsideration.  To  use  straw  to  the 
best  advantage  the  better  portion  of  it  should  be  eaten  by  the  stock 
and  the  inferior  part  used  as  litter.  The  benefit  thus  gained  would 
go  far  to  counterbalance  any  disadvantages  that  might  be  supposed 
to  arise  from  omitting  to  cut  straw  into  chaff. 

He  could  speak  particularly  of  the  excellence  of  the  plan  which 
Mr.  Blundell  had  adopted  of  giving  his  cake,  reduced  to  meal,  with 
the  roots,  which  are  thus  prevented  from  chilling  the  blood  and  de- 
priving the  animal  of  the  requisite  heat.* 

*  In  this  discussion  an  objection  is  made  to  catting  straw  into  chaff  on  the 
ground  of  the  labour,  and  consequently  the  cost  inTolved.  But  the  &ct  must  not 
be  ovterlooked  that  this  work  is  done  at  a  slack  time  of  year  on  all  farms,  parti- 
cularly on  those  light-land  farms  not  requiring  drainage,  which  are  chielSy  under 
the  plough  and  grow  large  crops  of  straw.  It  is  Imind  to  put  any  i^ce  upon 
work  if  the  neoessary  alternative  would  be  to  send  able-bodied  men  to  the  work- 
house. In  foreign  countries  the  sisht  of  a  small  peasant  proprietor  making 
improvements  at  any  cost  of  labour  rather  than  stand  still  in  winter,  brings  forcibly 
under  the  Englishman's  notice  the  weak  side  of  our  national  system  of  agricaltare> 
as  conducted  by  tenants  and  hired  labourers. — ^P.  H.  F.  ^ 
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THE  TEAR  1861. 


[Compiled  from  the  CommissioneTS  of  Patents'  Journal.] 

Ik  this  list  such  patents  only  as  originated  in  the  year  1861  are  given :  several 
patents  which  were  completed,  but  did  not  originate  within  the  year,  are  for 
this  reason  omitted. 

8.  John  Finney  Belfield,  of  Primley  Hill,  Paignton,  in  the  county  of  Devon, 
gentleman,  for  an  invention  of  Improvements  in  reaping  and  mowing 
Machines,  Application  for  patent  dated  2nd  January,  1861 ;  notice  to 
proceed  gazetted  26th  February;  patent  sealed  9th  April;  Belgian 
patent  dated  31st  July. 

13.  Charles  Stevens,  OfBoe  for  Patents,  Welbeck-street,  Cavendish-sqiinre, 
An  improved  apparatus  for  stopping  runaway  horses,  A  communi- 
cation.   Application  dated  3rd  January. 

78.  Henry  Thomas  Hooper,  of  Truro,  Cornwall,  and  William  Gerrans,  of 
Tregony,  Cornwall,  An  improved  machine  for  distribttiing  manure  on 
lands.  Application  dated  11th  January ;  notice,  2l8t  May ;  patent 
sealed  9th  July. 

142.  Kobert  Mason,  of  Alford,  Lincoln,  implement-manufacturer,  Improve- 
ments in  apparatus  for  washing  and  churning.  Application  dated 
18th  January. 

154.  Donald  Mann,  of  Rochester,  State  of  New  York,  U.  S.  America,  Improtfe- 
ments  in  rotary  spading  and  digging  machines.  Application  dated 
19th  January  ;  notice,  9th  April ;  American  patent,  23rd  April ;  Eng- 
lish patent  sealed  22nd  May. 

173.  Robert  Henderson,  Bayswater-road,  Middlesex,  trainer  of  horses.  An  im- 
proved dumh-jockey  for  breaking  or  training  horses.  Application  dated 
22nd  January ;  notice,  5th  February  ;*  patent  sealed  16th  July. 

'20].  Richard  Archibald  Brooman,  patent  agent,  166,  Fleet-street,  London, 
Improvements  in  reaping  and  mowing  machines,  A  communication. 
Application  dated  25th  January. 

"205.  Alfred  Fernandez  Yarrow,  of  Arundel-square,  Bamsbury,  engineer,  and 
James  Bracebridge  Hilditch,  of  Bamsbury  Villas,  both  in  Middlesex, 
Improvements  in  means  or  apparatus  used  in  ploughing^  tilling,  or  cuUi- 
voting  land.  Application  dated  25th  January;  notice,  4th  June; 
patent  sealed  16th  July. 

I  249.  Henry  PhillipB,  of  Pinhoe,  Devon,  and  James  Bannehr,  of  Exeter,  Im- 

\  provements  in  urinals,  and  in  the  manufacture  of  manure  when  urine  is 

used.     Application  dated  30th  January;    notice,  2l8t  May;  patent 

sealed  16th  July. 

251.  George  Tomlinson  Bousfield,  of  Loughborough  Park,  Brixton,  Surrey, 
I  Improvements  in  the  manufacture  of  shoes  for  horses  and  other  hoofed 

I  animals,    A  communication.    Application  dated  80th  January. 

276.  Thomas  Edward  Knightley,  of  25,  Cannon-street,  City  of  London, 
Improvements  in  constructing  stable-floors.  Application  dated  1st 
February ;  notice,  May  21st ;  patent  sealed  23rd  July. 

\ 
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280.  John  Cameron,  of  the  Hematite  Ironworks,  Hindpool,  Lancashire,  Im~ 
provemenU  in  purifying  vxUerfor  the  supply  of  gteam-hoilers  and  other 
uses.  Application  dated  2nd  Fehruaiy ;  notice,  28th  May ;  patent 
sealed  dOth  July. 

327.  Hicks  Withers,  of  Dmidalk,  Ireland,  veterinary  surgeon,  H.M.R.A., 
Improvements  in  hone'^oea.  Application  dated  9th  February ;  notice, 
6th  March ;  patent  sealed  6th  August. 

• 

424.  Thomas  Richardson,  of  Newcastle-upon-Tyne,  Improvements  in  the  manU" 
facture  of  manure.    Application  dated  20th  February. 

428.  Jules  Dutilleul,  of  Paris,  A  rotcUive  whisUe  of  alarm  applioahle  to  steam- 
hoilerSf  indicating  the  level  of  the  water.  Application  dated  21st  Feb- 
ruary ;  French  patent,  16th  February. 

443.  Henry  Griffiths  Fnjpsor,  of  Waterford,  merchant,  Improvements  in  the 
mode  of  and  apparatus  for  singeing  the  hairs  off  from  the  carcases  of 
pigs.  Application  dated  2^nd  February ;  notice,  2na  July ;  patent  sealed 
16th  August. 

452.  Robert  and  William  Cuthbert,  Newton-le-Willows,  Yorkshire,  agricul- 
tural implement  manufacturers.  Improvements  in  reaping-machines  and 
grass-mowing  machines.  Application  dated  22nd  February;  notice, 
14th  May ;  patent  sealed  2l8t  June. 

458.  Charles  Stevens,  31,  Charing  Cross,  Middlesex,  Improved  elastic  horse- 
coUar,  A  communication.  Application  dated  23rd  February ;  patent 
sealed  15th  August. 

460.  Hugh  Mackenzie,  of  Ardross  and  Dundonnell,  county  of  Ross,  K.B., 
Improved  means  of  applying  the  water  of  rivers  for  driving  mills  with- 
out loeirs  or  other  obstruction  to  the  passage  of  «t?mo»  and  other  fish. 
Application  dated  23rd  February ;  notice,  25th  June. 

468.  Joseph  Warren,  of  Maldon,  Essex,  Improvements  in  thaff-eutting  machines. 
Application  dated  23rd  February ;  notice,  26th  March ;  patent  sealed 
7tn  June. 

475.  Charles  Sallows,  of  Maidstone,  Kent^  agricultural  machinist.  An  inven- 

tion for  improving  the  action  or  motion  qf  the  Kent  brush-driU  at 
present  used  in  agriculture.  Application  dated  25th  February  ;  pro- 
visional protection  granted  22nd  March. 

476.  William  Gale  Smith,  of  Elizabeth  Port,  Union  County,  State  of  New 

Jersey,  U.  S.  America,  An  improvement  in  the  euUing-apparaius  of 
harvesters.    Application  dated  26th  February ;  notice,  June  11th. 

484.  James  Howard,  agricultural  engineer,  and  Edward  Tenney  Bousfield, 
engineer,  both  of  Bedford,  Improvements  in  the  construction  cf  wind- 
IcMCS  and  implements  applicahle  to  steam-cuUivation,  Application 
dated  25th  February;  provisional  protection,  29th  March;  patent 
sealed  7th  May. 

523.  Frederick  Tolhausen,  C.E.  and  patent  ^ent,  Paris,  A  new  or  improved 
machine  for  gathering  and  binding  the  sheaves  or  gavels  of  com  or  other 
harvest  produce,  applicahle  to  harvesttng^maehines,  A  communication. 
Application  dated  Ist  March. 

528.  Levi  Lemon  Sovereign,  of  302,  Strand,  Middlesex,  An  improved  agri- 
cfdtural  implement  for  cultivating  land  and  for  sowing  seed.  In  part 
a  communication.  Application  dated  1st  March ;  provisional  protec- 
tion, 15th  March ;  notice,  9th  July ;  patent  sealed  30th  August ; 
Belgian  patent  5  th  November. 
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666.  Andrew  Gibson  Corbett,  of  Glasgow,  N.B.,  merchftnt,  ImprovemmU  m 
constntcting  and  draining  floors  suitable  for  ddbltes  and  other  places. 
Application  dated  5th  March ;  proylBional  protection,  15th  March. 

597.  Joseph  Bunnett,  of  Deptford,  Kent,  engineer,  Improvemenia  in  the  manv- 
facture  of  bricks  and  tHes  and  in  madiinery  for  that  purpose.  Applica- 
tion dated  11th  March  ;  provisional  protection,  22nd  March. 

605.  James  Tomlinson,  of  Kegi\*orth,  Leicestershire,  An  improved  buckle-plate 
or  apparatm  used  for  attaching  and  detachvig  horses  when  in  hamesSj 
or  for  other  purposes.  Application  dated  12th  Mardi ;  notice,  16th 
July ;  patent  sealed  5th  September. 

636.  William  Hodson,  Hull,  Yorkshire,  Improvements  in  propelling  and  steer- 
ing carriages,  and  also  ploughs  and  other  agricultural  iinplententL 
Application  dated  14th  March. 

641.  Bemhard  Samnelson,  of  Banbnrj,  Oxon,  engineer.  Improvements  in 
machines  for  breaking  up  and  cultivating  land.  Application  dated 
15th  March;  provisional  protection,  29th  March;  notice,  2nd  July; 
patent  sealed  12th  September. 

649.  George  Dixon,  of  26,  Cecil-street,  Strand,  Improvements  in  ploughs.  A 
communication.  Application  dated  15th  March ;  provisional  protec- 
tion, 10th  May  ;  notice,  16th  July. 

654.  Augustus  Smith,  of  Brentwood,  Essex,  Improvements  in  machinery  for 
cleansing  or  dressing  bass,  flax,  and  other  vegetable  Jlbres,  applicahle  also 
to  the  threshing  <f  com  and  other  grain.  Application  dated  15fli 
March;  provisional  protection,  29th  March;  notice^  7diMay;  patent 
sealed  12th  September. 

661.  William  Cloutman,  of  Calverton,  Berks,  Improvements  in  tanks  or  vessdt 
for  dairy  use.    Application  dated  15th  March ;  provisional  protection, 
29th  March. 

666.  Charles  Stevens,  patent  agent,  CSiaring  Cross,  Improved  agrkuUwral 
implements.  A  communication.  Application  dated  16th  March ;  pro- 
visional protection,  5th  April. 

684.  Jacob  Jervell,  of  Molde,  Norway,  An  invention  of  the  preparation  offish 
and  sea-animals  for  manure.  Application  dated  19th  Mardi ;  provi- 
sional protection,  12th  April. 

696.  John  Bidley,  of  Stagshaw,  Northumberland,  An  improvement  in  reap- 
ing-mcuhines.  Application  dated  SO&k  March  ^  provisional  protectioo, 
19th  April ;  notice,  30th  July. 

730.  John  Potter,  of  Leeds,  Yorkshire,  Improvements  in  the  conatruetion  <f 
wire  and  other  9i/m4lar  fences.  Application  dated  22nd  March ;  provi- 
sional protection,  5th  April;  notice,  16th  July;  patent  sealed  SOth 
August. 

737.  John  Spencer,  of  Doncaster,  Yorkshire,  agricultural  implement-maker, 
Improvements  in  the  construction  of  harrows.  Application  dated  23rd 
March;  provisional  protection,  5th  April;  notice,  14th  May;  patent 
sealed  Idth  S^terober. 

741.  Paul  Bapsey  Hodge,  of  Lee,  Kent,  Improved  inverted  hydrauUc-pressfor 
pressing  hay,  straw,  heps,  hemp,  flax,  cotUm,  or  animal  wocl,  ^ 
Application  dated  25th  Maroh;  provisional  protection,  5th  April; 
notice,  23rd  July ;  patent  sealed  19th  SeptembCT. 

757.  John  Smith,  Jun.,  of  Coven,  Staffordshire,  and  John  Biroh  Higgs,  of 
Brewood,  Staffordshire,  Improvements  in  thrashing-machines.    Appli- 
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c&tion  dated  26th  March ;  proTisional  protectios,  5th  April ;  uotice, 
11th  June ;  patent  sealed  30th  August. 

700.  Daniel  Sutton,  of  Banbury,  Ozon,  Improvements  in  apparatus  for  hang" 
ing  gates.  Application  dated  30th  March ;  provisional  protection,  12th 
April ;  notice,  18th  August ;  patent  sealed,  19th  September. 

797.  Gregorio  Busso,  of  Genoa,  Sardinia,  A  new  method  of  colouring  as  a  «m&- 
stitute  for  saffron  in  the  manvfacture  <f  cheese,  pastes,  (Stc,  in  which 
saffron  is  employed.  Application  dated  Ist  April ;  provisional  protec- 
tion, 12th  April ;  Italian  patent  prolonged,  19tn  June. 

818.  Thomas  Edward  Wilson,  of  Comholme,  Lancashire,  Improvements  in 
machinery  for  agricultural  purposes.  Application  dated  3rd  April ; 
provisional  protection,  12th  April. 

824.  Adam  Carlisle  Bamlett,  of  Middleton  Tyas,  Yorkshire,  farmer.  Improve-' 
7nents  in  reaping  and  mowing  machines.  Application  dated  3rd  April ; 
provisional  protection,  12th  April ;  Belgian  patent,  14th  February ; 
Engtish  patent  sealed  17th  July. 

876.  Francis  Taylor,  of  Romsey,  Hants,  Improvements  in  apparatus  for  re* 
ceiving,  drying,  and  deodorising  human  excrement.  Application  dated 
tHh  April ;  provisional  protection,  19th  April ;  notice,  13th  Augnst ; 
patent  sealed  26th  September. 

894.  Cljarles  Noyes  Kemot,  of  West  Oowes,  Isle  of  Wight,  and  Martin  Die- 
drich  Bucker,  of  Feaohurch-strcet,  London,  An  invention  for  obtaining 
ammaniacdl  salts  and  other  valuable  products  from  liquors  or  substances 
containing  omm^ita,  aaid  for  utilising  the  residuum.  Application 
dated  11th  April;  provisional  protection,  10th  May;  notice,  20th 
August.  Improved  application,  11th  October;  provisional  protection, 
8th  November ;  notice,  19th  November ;  patent  scaled  26th  December. 

9C7.  John  Bidley,  of  Stagahaw,  Northumberland,  Improvements  in  cutting 
apparatus  for  reaping  and  mowing  macliines.  Application  dated  19th 
April ;  provisional  protection,  3rd  May. 

1009.  Edward  Hammond  Bentall,  of  Hey  bridge,  Maldon,  Essex,  Improve^ 

ments  in  constructing  the  framing  of  various  kinds  of  agricultural 
implements.  Application  dated  23rd  April;  provisional  protection, 
9th  May  ;  notice,  6th  August ;  patent  sealed  26th  September. 

1010.  Edward  Hammond  Bentall,  of  Heybridge,  Maldon,  Essex,  Improved 

machinery  for  cutting  or  pulping  roots  to  he  used  as  food  for  cattle. 
Application  dated  23rd  April ;  provisional  protection,  3rd  May ;  notice 
6th  August ;  patent  sealed  26th  September. 

1018.  Emile  Lecot,  of  26,  Cecil-street,  Strand,  An  improved  noge-iag  for 

horses,  A  communication.  Application  dated  24th  April;  provi- 
sional protection,  10th  May. 

1019.  Charles  Stevens,  patent  agent.  Charing  Cross,  A  new  artificial  manure, 

A  communication.  Application  dated  24th  April ;  provisional  pro- 
tection, 10th  May ;  notice,  27th  August ;  patent  sealed  drd  October. 

1027.  Edward  Hammond  Bentall,  Heybridge,  Essex,  Improved  apparatus 
for  transmitting  motion  to  machinery  to  he  driven  by  horse-power. 
Application  dated  24th  April;  provisional  protection,  10th  May; 
notice,  6th  August ;  patent  sealed  26th  September. 

1072*  Fmn^B  Antdne  Thanier,  of  Bourbon  PArchambavU,  France,  A  reap- 
ing  marine,  called  Thonier^s  Reaping  Machine,  Application  dated 
29th  April;  provisional  protection, 7th  June;  Belgian  patent,  29th 
April,  1861 ;  French  patent,  1st  May,  1860. 
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1102.  Laurent  Glataid,  of  Roanne,  France,  Improvements  in  hone-dravglUa 
and  carriage  fittings^  allowing  to  take  aU  at  once  hones  from^  oarriaga 
when  running  away,  aj^  to  lock  the  wheels  of  the  said  carriages,  A^k 
plication  dated  2nd  May ;  provisional  protection,  7th  June ;  notice, 
27th  August;  patent  sealed  24th  October;  Belgian  patent,  18th 
May,  1861 :  French  patent,  12th  January,  1860. 

1120.  William  Addy,  of  Manchester,  mechanic,  Improvement  in  maditMr^ 
for  washing  fabrics  and  for  diuming.    Application  dated  3rd  May ; 
provisional  protection,  17th  May ;  notice,  10th  September ;  patent 
sealed,  24th  October. 

1125.  William  Gollett  Homersham,  of  Adelphi-terrace,  Middlesex,  Improve^ 
mmits  in  engines  and  implements  for  ploughing  and  cuUivaHng  land, 
&e.  Application  dated  3rd  May ;  provisional  protection,  17th  May ; 
patent  sealed  10th  October. 

1132.  George  Ager,  LL.D.,  of  Aylsham,  Norfolk,  Improvements  in  means  or 
apparatus  for  breaking  or  opening  land.  Application  dated  6th  May ; 
notice,  4th  June  ;  patent  sealed  16th  October ;  Belgian  patent,  ISth. 
November. 

1139.  William  Johnson,  of  Little  Malvern,  Worcestershire,  Improvements  m 
apparatus  for  churning  and  kneading.  Application  dated  6th  May ; 
notice,  27th  August;  patent  sealed  3l8t  October. 

1187.  Andrew  Dunlop,  of  Glasgow,  N.B.,  Improvements  in  endless  orpotU 
able  railways  for  facilitating  the  traction  or  draught  of  vehicles. 
Application  dated  10th  May;  provisional  protection,  24th  May; 
notice,  28th  May ;  patent  sealed  24th  October. 

1200.  Auguste  G^sar  Achille  Gerard  de  Melcy,  of  Paris,  an  improved  treat'- 
ment  of  natural  phosphate  of  lime  for  several  purposes.  Applicatioa 
dated  11th  May ;  provisional  protection,  24th  May ;  notice,  17Ui  Sep- 
tember ;  Belgian  patent,  27th  June ;  French  patent,  8th  May. 

1203.  Humfrey  Swindells,  of  Handforth,  Cheshire,  Improvements  in  coBars, 
for  horses.    Application  dated  11th  May  ;  provisional  protection,  24tb 
May. 

1219.  William  Smith,  of  Little  Woolston,  Bucks,  Improvements  in  impU- 
ments  and  apparatus  used  wJten  cultivating  and  tilling  land.  Appli- 
cation dated  13th  May;  provisional  protection,  7th  June;  notice^ 
25th  June ;  patent  sealed  5th  September. 

1296.  William  Tasker,  jun.,  Andover,  Hante,  Improvements  in  machinery  or 
apparatus  for  tilling  or  cultivating  land.  Application  dated  2l8t 
May:  provisional  protection,  31st  May;  notice,  24th  September; 
patent  sealed  31st  October. 

1301.  Henry  Bouthillier  de  Beaumont^  of  Geneva,  Improvements  in  piUmght*. 
Application  dated  22nd  May;  provisional  protection,  3l8t  May; 
Belgian  patent  for  A  plough  with  a  turning  mouldboard^  16Ui  May; 
French  patent,  lOih  May ;  notice  to  proceed,  Ist  October ;  English 
patent  sealed  19th  November. 

1321.  Henry  Waller,  of  Lickhill,  near  Calne,  Wilts,  An  improved  horstHrake. 
Application  dated  25th  May  ;  provisional  protection,  7th  June. 

1332.  William  Bosworth  Holbeck,  of  ThurUston  Lodge,  Leicestershire,  /m- 
provements  in  apparatus  for  sowing  seed.  Application  dated  27th 
May ;  provisional  protection,  7th  June ;  notice,  Ist  October ;  patent 
sealed  19th  November. 
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1333.  William  Newzam  Kicbolaon,  of  Newark-on-Trent|  Improvements  in 
machines/or  making  and  collecting  hay^  <^.,  parts  of  which  improve- 
ments are  applicable  to  cutting  thistles  and  other  weeds.  Application 
dated  7th  May ;  provisional  protection,  7th  June ;  notice,  8th  Octo- 
ber ;  patent  sealed  23rd  November. 

1221.  Bicbard  Homsby,  jun.,  Grantham,  Lincolnshire,  Improvements  in 
joloughs^  Ac.  Application  dated  13Ui  May ;  notice,  4th  June ;  patent 
sealed  22nd  August 

1232.  James  Howard  and  Edward  Tenney  Bousfield,  both  of  Bedford,  Im- 
provements in  apparattu  to  he  employed  in  steam-euUivation,  Appli- 
cation dated  14th  May ;  notice,  11th  June ;  patent  sealed  19th  July. 

1232.  Charles  Clay,  of  Walton,  near  Wakefield,  Improvements  in  implements 
for  cuUivating  land  suitahle  to  he  worked  hy  steam  or  other  powei\ 
Application  dated  16th  May ;    provisional  protection,  dlst  ]^y ; 
notice,  17th  September ;  patent  sealed  12th  November. 

1254.  John  Leakey  Bowhay,  of  Modbnry,  Devon,  Improvements  in  reaping 
and  mowing  maMnes,  Application  dated  16th  May;  provisional 
protection,  31st  May. 

1342.  John  Halliwell,  of  Baslow,  Derbyshire,  Improvements  in  chums.  Ap- 
plication dated  29th  May ;  provisional  protection,  21st  June ;  notice, 
8th  October ;  patent  sealed  23rd  November. 

1847.  William  Peacock  Savage,  of  Boxham,  Norfolk,  Improvements  in  reaping 
and  mowing  machines.  Application  dated  3(Hh  May ;  provisional 
protection,  14th  June ;  notice,  8th  October ;  patent  sealea  23rd  No- 
vember. 

1348.  Frances  Ann  Whitehead,  of  Chelsea,  Improvem/ents  in  treating  cream 

or  mUk^  and  in  obtaining  hutter^  Jke,<,  therefrom.  Application  dated 
30th  May;  provisional  protection,  14th  June;  notice,  25th  June; 
patent  sealea  5th  September. 

1349.  Charles  Garrood,  of  Penge,  Surrey,  improved  horse^rakes  and  harrows. 

Application  dated  30th  May ;  provisional  protection,  14th  June. 

1379.  Bobert  Charles  Bansome,  of  Ipswich,  Improved  reaping  and  mowing 
machines.  A  communication.  Application  date«l  1st  June;  pro- 
visional protection,  14th  June;  notice,  Ist  October;  patent  sealed 
23rd  November. 

1381.  Charles  Oarrood,  of  Pehge,  Surrey,  Improved  cultivators  and  horse- 
hoes.  Application  dated  Ist  June;  provisional  protection,.  14th 
June. 

1384.  William  Harwood,  of  Stow  Market,  Suffolk,  Improved  reaping  and  mow- 
ing  machines.  Application  dated  3rd  June;  provisional  protection, 
14th  June. 

1402.'  J.  L.  and  F.  L.  Hancock,  of  Pentonville,  Improvements  in  implements 
for  pulverising^  ploughing^  and  grubbing  land^  and  in  applying  motive 
power  for  working  agricultural  implements^  <fic.  Application  dated 
4th  June;  provisional  protection,  14th  June;  notice,  8th  October; 
patent  sealea  3rd  December. 

1405.  Anson  Hubbdl,  of  Salisbury-street,  Westminster,  Impvovem^ent  in 
chums.  Application  dated  4th  Jime;  provisioxial  protection,  14th 
June. 

1409.  John  Allen  Williams,  of  Baydon,  Wilts,  Improvements  in  machinery, 
JtCffor  cultivating  land  hy  steam  power.    Application  dated  4tk 
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June ;  provisional  protection,  14tli  Jtme ;  notice,  8th  October ;  pileat 
sealed  8rd  December. 

142G.  George  Baker,  of  Birmingham,  A  new  or  improved  apparatus  for  dium- 
ing,  heating  eggs,  i&c.  Application  dated  6th  June ;  provisional  pro- 
tection, 21st  June ;  notice,  9th  July ;  patent  sealed  22nd  August. 

1451.  Eichard  L.  Cole,  Eennington  Road,  Improved  ^ove/or  currying  horses 
and  cattle.  Application  dated  7th  June ;  provisional  protection,  21st 
June ;  notice,  22nd  October. 

1461.  James  Howard  and  E.  T.  Bousfield,  of  Bedford,  Improvements  in  hay- 
making machines.  Application  dated  8th  June ;  provisional  protec- 
tion, 21st  June ;  notice,  25th  June  ;  patent  sealed  30th  July. 

1483.  Robert  Romaine,  of  Devizes,  Wilts,  ImproveTnents  in  machinery  appti- 
cable  to  tiea/m^idtivaiion.  Application  dated  10th  J\uie  ;  provisional 
protection,  2l8t  June  ;  notice,  25th  June. 

1502.  William  E.  Gedge,  11,  WelUng^ton^stieet^  Stnuid,  patent  agent,  Jsk- 
p^oyed  reaping  and  mowing  tnachine,  A  communication.  Appli- 
cation dated  12th  June ;  provisional  proteotion,  19th  July ;  notice^ 
24th  September ;  patent  sealed  19th  November. 

1521.  Francn  Qreggiy,  of  Manchester,  Imprauements  in  machinery /or  cutting 
liay,  chaffs  ike.  Application  dated  18th  June;  provisional  piotectioD, 
28th  June ;  notice,  22nd  October ;  patent  sealed  10th  Deoeopber. 

1526.  William  Bayliss,  (^Monmore  Green,  Wolverhamptcm,  Improvement  in 
chatft-harrmes.  Application  dated  18th  June ;  provifiional  protection, 
28th  June ;  notice,  22nd  October ;  patent  sealed  10th  December. 

J532.  Thomas  William  Wedlake  (Wedlake  and  Dendy),  of  Homcharoii» 
Essex,  Improvement  in  hay^making  machines.  Application  dated 
14th  June ;  provisional  protection,  28th  June ;  notice,  22nd  October; 
imtent  sealed  10th  December. 

1540.  William  Smith,  of  Little  Woolston,  Bucks,  Improvements  in  macMnery 
for  giving  motion  to  ploughs,  cultivators,  and  other  implements.  Appli- 
cation dated  15th  June. 

1569.  Joseph  Edward  Kirby,  of  Banbury,  Oxon,  Improvements  in  steavi- 
engines  and  machinery  for  giving  motion  to  agricultural  implements 
and  other  machines.  Application  dated  18th  J  une ;  provisional  pro- 
tection, 28th  Jnne. 

1589.  William  Gedge  (Gedge  &  Son),  patent  agent.  Improved  apparatusfor 
drying,  sifting,  and  cleansing  grain  arid  other  agricultural  produce. 
A  communication  from  A.  A.  Dubarde-Ditbarbre,  of  Dijon,  Fnnce. 
Application  dated  20th  June;  provisional  proteotion,  ^th  June; 
notice,  29th  October ;  patent  sealed  17th  December. 

1608.  James  Comrie,  of  Stirling,  N.B.,  Improvements  in  chums,  Applicstioii 
dated  22nd  June;  provisional  protection,  19th  July;  notice,  5tli 
November ;  patent  sealed  17th  December. 

1667.  Isaac  Bragg,  of  Hensingham,  Whitehaven,  Improvements  in  the  con- 
struction of  reaping  and  mowing  machines.  Application  dated  29th 
June^  provisional  protection,  19th  July;  notice,  6th  Noveabor; 
patent  sealed  26th  December. 

1624.  Charles  Stevens,  patent  agent.  Charing  Cross,  Improved  noseband  for 
topping  rfsnmoay  horses,  A  communication.  Application  dM 
25th  June ;  provisional  protection,  5th  July ;  notice,  29th  October. 
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1628.  John  Fowler,  jnn.,  of  Leeds,  Im^prwemmts  m  mcuhiMTyfor  ploughing 
or  tilling  land  by  $Uam power.  Application  dated  25th  June;  jiro- 
visional  proteotioo,  9th  August ;  notice,  15th  Octoher ;  patent  sealed 
13  th  December. 

1683.  John  Simontan,  of  Belfast*  Improved  irctctionrmigine  and  apparatits 
for  cultivating  land.  Application  dated  3zd  July;  pcoTiflional  pro- 
tection, 2Dd  August. 

1724.  Louis  A.  Kelley,  of  Kensington,  and  W.  A.  O'Doherty,  of  Swan-lane, 
Upper  Thames-street,  ImprovemeiUs  in  ajoparatus /or  facilitating  the 
process  of  grass  edge  cutting,  <tc.    Application  dated  6th  July. 

1731.  Bichard  Hornsby,  jun.,  of  Grantham,  Improvements  «n  machinery  for 
washing^  wringing^  and  churning.  Application  dated  8lh  July ; 
provisional  protection,  26th  July;  notice,  6th  August;  patent  sealed 
16th  October. 

1735.  Alfred  Priest  and  William  Woolnoud),  jun.,  of  Ein^ton-on-Thames, 
Improvements  in  macldnery  for  druling  and  hoeing  land.  Applica- 
tion dated  9th  July;  provisional  protection,  2nd  August;  notice, 
12th  November ;  patent  sealed  26th  December. 

1742.  Eichard  Hornsby,  jun.,  of  Grantham,  Improvements  in  ihrashing* 
machines.  Application  dated  9th  July ;  provisional  protection,  26th 
July ;  notice,  6th  August ;  patent  sealed  17th  October, 

1744.  Thomas  T.  Ghellihgworth,  of  Buckingham-street,  Adelphi,  and  Jonathan 
l^urlow,  of  lAmbeth,  Improvements  in  traction-'engiaiei.  Applioa* 
tion  dated  10th  July;  notice,  19th  2^uvember;  patent  sealed  31st 
December. 

J.752.  Thomas  Beeves,  jun.,  of  Bratton  Westbury,  Wilts,  Improvements  in 
apparatus  for  applying  saU  or  other  material  to  the  roots  of  vreeds. 
Application  dated  llth  July;  notice,  19th  November;  patent  sealed 
31st  December. 

1767.  Thomas  Smith  and  George  Taylor,  of  Ipswich,  Improvements  in  horse- 
rakes  and  cultivators,  and  in  wheels  for  the  same  and  other  carriages. 
Application  dated  13th  July;  provisional  protection,  2nd  August; 
notice,  12th  November. 

1786.  John  Goucher,  of  Worksop,  Notts,  Improvements  in  stacking  com  and 
other  crops.    Application  dated  16th  July. 

1857.  William  Mintyre  Cranston,  of  King  William-street,  City,  Imwrove- 
ments  in  grass-mounng  machines,  A  commimication  from  New  lork. 
Application  elated  24ith  July;  notice,  6th  August;  protection  on 
specification,  6th  August ;  patent  sealed  26th  September. 

1898.  William  Henry  Ash,  of  London,  Canada  West,  Imprwements  in  reaping 
and  mowing  machines.  Application  dated  30th  July;  provisional 
protection,  9th  August ;  notice,  13th  August. 

1937.  Francis  Bichmond  and  Henry  Chandler,  of  Salford,  and  William 
B.  Bichie,  of  Belfast,  An  improved  sackhclder.  Application  dated 
5th  August,]  provisional  protection,  4th  October;  notice,  10th 
DecembS:. 

1970.  John  Gedge  (Gedge  and  Son,  patent  agents),  11,  Wellington-street, 

Strand,  Improved  apparatus  for  heating  or  thraAing  grain.    Appli- 
cation dated  8th  August ;  provisional  protection,  23rd  August. 

1971.  John  and  William  Coldwell,  of  Sheffield,  Improvements  in  the  mawu- 

factwre  of  sheep^hears.    Application  dated  8th  August;  provisional 

protection,  23rd  August.  , 

I 
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1982.  Charles  Peters  Moody,  of  Gorton  Denham,  Somerset,  ImprmxmenU  ta 
conUrtiction  of  gates.  Application  dated  9th  August ;  provisioDal 
protection,  23rd  August ;  notice,  17th  December. 

2007.  Joseph  Humpage,  of  Balsall  Heath,  near  Birmingham,  A  new  or  tm- 
proved  reaping  and  mowing  machine.  Application  dated  13th  August ; 
provisional  protection,  23rd  August. 

2060.  William  Firth,  of  Leeds,  Improvements  in  machinery  for  digging  or 
turning  up  aoily  mowing,  reaping^  and  other  agricultural  purpotu. 
Application  dated  19th  August ;  provisional  protection,  dOth  August ; 
notice,  24th  December. 

2078.  Nicholas  Fisher,  of  Milton,  near  Blisworth,  Northamptonshire,  Impnm- 
ments  in  implements  far  grubbing  and  cultivating  land,  A|  plication 
dated  20th  August ;  provisional  protection,  Idth  September ;  notice, 
22nd  October. 

2081.  Thomas  Lambert,  of  Thomcroft  Farm,  Essex,  Improved  implement  for 
roUing  ridges  and  furrows  or  straight  work.  Application  dated 
21st  August. 

2097.  Bemhard  Samuelson,  of  Banbury,  Improvements  in  harvesting  mackimes^ 
Application  dated  22nd  August ;  notice,  6th  October. 

2106.  Joseph  Dunn,  of  Alnwick,  Improvements  in  reaping-maehtnes.  Appli- 
cation dated  23rd  August ;  provisional  protection,  13th  September. 

2155.  Lemuel  Dow  Owen,  of  481,  New  Oxford-«treet,  Improvements  in  ploughs, 
A  communication  from  the  United  States.  Application  dated  30th 
August ;  provisional  protection,  18th  October. 

2159.  Alexander  Taille,  of  Agen,  France,   An   improved  manufacture  (f 

manure.  Application  dated  30th  August;  provisional  protection, 
13th  September. 

2160.  William  £.  Gedge  (Gedge  and  Son,  patent  agents),  Wellington-stfeet^ 

Strand,  Improvements  in  thrashing-inadiines,  A  communication  from 
France.  Application  dated  30th  August ;  provisional  protection,  20th 
September. 

2169.  William  Hensman,  of  Wobum,  Beds,  and  William  Hensman,  jun.,  of 
Linslade,  Bucks,  Improvements  in  apparatus  for  tilling  land  by  steam. 
Application  dated  31st  August ;  provisional  protection,  ISUi  October; 
notice,  22nd  October. 

2229.  Gharles  Fenton  Kirkman,  of  Lambeth,  Improvements  in  obtaining 
manure  from  sewerage  and  in  apparatus  employed  therein,  A|^lics- 
tion  dated  6th  September ;  provisional  protection,  20th  September. 

2264.  William  Stevens^  of  Hammersmith,  Improvements  in  fnecAamVni,  or 
apparatus  for  ploughing  and  cultivating  land  by  steam  and  other 
power.  Application  dated  12th  September;  provisional  protection^ 
27th  September. 

2283.  Henry  Dixon,  of  Pendleton,  Lancashire,  and  John  R.  Benner,  of  Liver- 
pool, Improvements  in  carbonising  sawdust  and  other  vegetable  sub- 
stances. Application  dated  13th  September;  provisional  protection, 
1st  November. 

2302.  William  Edward  Gedge  (Gedge  and  Son,  patent  agents),  Improved  op- 
parxUusfor  drying  grain.  A  communication  from  France.  Applica- 
tion dated  16th  September. 
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2313.  Weston  Tuxford,  of   Boston,  engineer.  Improvements  in  threshing^ 

machinu  and  in  tniting  and  stacking  straw  and  other  agrictdturtd 
produce.  Application  dated  16th  September;  provisional  protection, 
8th  NoTember. 

2314.  Bemhard  Samuelson,  of  Banbury,  engineer,  Improvements  in  harvesting^ 

machines.  Application  dated  17th  September ;  proYisional  protection, 
4th  October ;  notice,  10th  December. 

2318.  F.  J.  E.  A.  G.  d'Olinoourt,  of  113,  Bae  de  Flandre,  Paris,  A  new  sye- 
tern  of  euUivating  land  and  preventing  disastrous  effects  <^ inundations. 
Application  dated  17th  September ;  provisional  protection,  18th  Octo- 
ber ;  Belgian  patent,  8th  October,  1861 ;  French  patent,  8ih  March, 
1858. 

2320.  Joseph  Statbam,  of  Salford,  and  William  Statham,  of  Openshaw,  Lan- 

cashire, Improvements  in  machinery  or  apparatus  for  mowing  and 
reaping.  Application  dated  17th  September ;  provisional  protection, 
4th  October. 

2321.  Joseph  Lee  and  B.  D.  Taplin,  of  Lincoln,  Improvements  in  traction^ 

engines.  Application  dated  17th  September ;  provisional  protection, 
27th  September. 

2327.  Henry  Wickens,  of  Token-Honse-yard,  City  of  London,  solicitor,  Im- 
provements in  reaping  and  mo^oing  machines,  A  communication  from 
Canada.  Application  dated  18th  September ;  provisional  protection, 
4th  October. 

2353.  Joseph  Christian  Davidson,  of  Yalding,  Kent,  farmer.  Improvements  in 

threshing-machines.  Application  dated  20th  September;  provisional 
protection,  4th  October. 

2354.  Charles  Perman,  of  Salisbury,  Wilts,  Improvements  in  machinery  or 

apparatus  for  ctdtivating  land.  Application  dated  20th  September ; 
provisional  protection,  18th  October ;  notice,  22nd  October. 

2373.  Henry  Brinsmead,  of  Ipswich,  Improvements  in  apparatus  fcr  raising 
and  stacking  straw  and  other  agricultural  produce.  Application  dated 
23rd  September ;  provisional  protection,  4th  October. 

2407.  Joseph  Tessier,  of  No.  48,  Rue  St.  Nicolas  d'Antin^  Paris,  Invention 
of  new  means  of  saccharifying  com  and  cereal  grasses.  Application 
dated  26th  September ;  provisional  protection,  15th  November. 

2452.  Denis  K^roUe,  of  4,  South-street,  Finsbury,  An  improved  steam  digging* 
machine.  Application  dated  2nd  October;  provisional  protection, 
25th  October. 

^2437.  John  Lansley,  of  Brown  Candover,  Hants,  Improvements  in  the  con-' 
struction  (f  ploughs,  drills^  scarifiers,  and  such  iSce  implements ;  the  said 
improvements  relating  to  the  mode  of  guiding  or  steering  the  same. 
Application  dated  5th  October ;  provisional  protection,  8th  November. 

25G8.  John  Gilbert,  of  Old  Eent-road,  engineer,  Improvements  in  endless  raiU 
ways.  Application  dated  15th  October ;  provisional  protection,  25th 
October. 

2576.  Alfred  Vincent  Newton,  patent  agent,  Chancery-lane,  Improvements  in 
construction  of  grain  and  grass  harvesters.  A  communication  from 
U.  S.  America.  Application  dated  16th  October ;  provisional  protec- 
tion, 25th  October. 

2594.  John  Goucher,  of  Worksop,  Notts,  Improvements  in  the  heaters  and 
drums  used  in  thrashing-macliines.  Application  dated  18th  October ; 
provisional  protection,  1st  November. 
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2617.  William  Colborne  Cambridge,  of  Bristol,  Improvements  in  the  wnsti-no' 
tion  qf  harrows.  A{)plicatioQ  dated  19th  October ;  provisional  pro- 
tection, Ist  j^^ovember;  notice,  Sth  Kovember;  patent  sealed  lOth 
December. 

2630.  N.  D.  P.  Maillard,  of  Dublin,  Improvements  in  pUmghs,  AppUcatiaa 
dated  21st  October ;  provisional  protection,  1st  November. 

2505.  John  Chaplin  Willsher,  of  Fetches,  Finchingfield,  Essex,  farmer,  Im- 
provements in  the  construction  cf  coir^ntd  Virathimg  and  dressing 
machines.  Application  dated  7th  October :  provisional  protection,  ist 
Kovember. 

2525.  Thomas  Tidmarsh,  of  Dorking,  Surrey,  agriculturist,  An  improved  adi- 
ficial  manure.  Application  dated  9th  October ;  provisional  protection, 
25th  October. 

2539.  Abraham  English,  of  Hatfield,  Herts,  Invention  <f  reins  or  aj^mfus 
for  preventiuff  horses  falling.  Application  dated  10th  October ;  pro- 
visional protection,  1st  November. 

2555.  Alfred  V.  Newton,  patent  agent.  Chancery-lane,  Improved  madUhcry 
for  dressing  or  cleaning  wheat  and  other  grain.  A  communication 
from  U.S.  America.  Application  dated  12th  October;  provi^onal 
protection,  25th  October ;  notice,  10th  December. 

2641.  Bichard  Archibald  Brooman,  of  166,  Flee1>«treet,  City  of  London,  Im- 
provements in  reaping-Tnachines,  A  communicadon  from  C.  H. 
M'Cormicky  of  Chicago,  U.  S.  America.  Application  dated  22Dd 
October. 

2647.  John  William  Wilson,  of  Bamsley,  Yorkshiro,  timber-merchant.  Im- 
provements in  ma4:Jnnery  for  digging  and  ctdtivating  the  soQ^  and  in 
steam-engines  for  agricultural  purposes.  Application  dated  23rd 
October ;  provisional  protection,  29th  November. 

2666.  Bobert  Andrew  Boyd,  of  Southwark,  Improvements  in  apparatus  for 
singeing  pigs.  Application  dated  24th  October ;  provisional  protec- 
tion, Sih.  November. 

2758.  A.  F.  Yarrow,  of  Arundel-square,  Bamsbury,  and  J.  B.  Hilditch,  of 
Bamsbury  Villas,  both  in  Middlesex,  Improvements  in  machineiy 
used  when  ploughing,  tiding,  or  cultivating  land  by  steam-pomr. 
Application  dated  2nd  November;  provisional  protection,  15th 
November.    • 

'2771.  John  Ashley,  of  Bath,  LL.D.,  Improvements  in  apparatus  for  attaching 
horses  to  carriages.  Application  dated  4th  November;  provisional 
protection,  22nd  November. 

2798.  Henry  Gould  Gibson,  of  Mark-lane,  city  of  London,  Improvements  in 
•  apparatus  for  drying  Jtops,  malt,  grain,  A'c,  part  of  which  is  apiH- 

cahle  as  a  fan  or  blower.    Application  dated  7th  November ;  provi- 
sional protection,  22nd  November. 

2802.  Thomas  Churchman  Darby,  of  Little  Waltham,  Essex,  fanner.  Inven- 
tion of  hoeing  growing  crops  and  ploughing.  Application  dated  Sth 
November. 

2818.  Samuel  William  Campain,  of  Deeping  St.  Nicholas,  Lincobishire, 
farmer.  Improvements  in  apparatus  for  stacking  straw  and  othtr 
produce.  Application  dated  9th  November;  provisional  protection, 
22nd  November. 
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2854.  Thomafl  Prooter,  of  Boston,  mi]Iwright,  Improvements  in  carriers  w 
tiackers,  or  apparatua  for  facilitating  tiie  stacking  of  straw,  hay^  or 
agrietdtural produce,  ApplicaticMi dated  13th  November;  proTisional 
protection,  22nd  November. 

2871.  F.  R.  Hnghea,  of  Borrowstommeas^  and  T.  Hicbardson,  of  Newcastle-on- 
Tyne,  Improvements  in  treating  certain  natural  saline  compounds  to 
fit  them  for  agricultural  use^  and  in  order  to  obtain  potash  and  other 
salts.  Application  dated  14th  November;  provisional  protection, 
6th  December. 

2876.  James  Spratt,  of  Camden  Town,  Improvements  m  the  preparation  of 
food  for  hogs^  dogs,  eats^  and  poultry,  and  in  apparatus  for  the  same* 
Application  dated  15th  November;  provisional  protection,  29th 
November. 

2884.  Matthew  Gibson;  of  St.  Andrew's  Works,  Newcastle-on-Tync,  Improve^ 
ments  in  reaping  and  mowing  machines.  Application  dated  I6th 
November ;  provisional  protection,  29th  November. 

2948.  William  Bray,  of  Deptford,  engineer,  An  improved  locomotive  apparatus 
particularly  adapted  to  agricultural  purposes.  Application  dated 
23rd  November ;  provisional  protection,  6th  December. 

2957.  William  Burgess,  of  Newgate-street,  city  of  London,  Improvements  in 
reaping  and  mowing  machines.  Application  dated  25th  November ; 
provisional  protection,  13th  December. 

2961.  Alfred  Vincent  Newton,  patent  agent,  Chancery-lane,  An  improved 
Tnethod  of  removing  and  preventing  t?ie  formation  (f  calcareous  and 
saline  deposits  in  steam-boilers.  A  communication  by  Lewis  Baird^ 
of  Cambridge,  Massachusetts,  U.S.  Application  dated  25th  November, 
provisional  protection,  13th  December. 

2989.  Alfred  Vincent  Newton,  patent  agent,  Chancery-lane,  Improvements  in 
mowing,  and  reaping  machinery,  A  communication  by  Wm.  Van 
Anden,  'of  New  York,  U.S.  Application  dated  27th  November, 
provisional  protection,  13th  December. 

3019.  John  Cooper,  of  Ipswich,  and  Charles  Garrood,  of  Penge,  Surrey,  Im- 
provements in  cultivators,  horse-hoes,  horse-rakes,  and  harrows.  Appli- 
cation dated  30th  of  November.  * 

3035.  Wm.  E.  Gedge  (Gedge  and  Son,  patent  agents).  Improvements  in  the 
manufacture  of  nosebags,  Jtc,  in  apparatus  connected  with  such  manu- 
facture. Application  dated  4th  December;  provisional  protection, 
27th  December. 

3039.  James  Edward  Boyd,  of  Lewifiham,  Kent,  Improvements  in  scythes^ 
tcythe-handlAs,  and  apparatus  for  connecting  the  same.  Application 
dated  4th  December ;  provisional  protection,  27th  December. 

3015.  Abraham  Fullan,  of  New  Cross,  Surrey,  and  William  Lake,  of  the  same 
place.  Improvements  in  traction  and  other  engines,  and  in  wheels  for 
ditto  and  other  carriages,  and  in  giving  motion  to  ploughs.  Applica- 
tion dated  4th  December. 

3047.  Allen  Thomas  Carr,  of  Soho,  Middlesex,  Invention  of  the  application  </ 
a  material  to  the  shoes  on  horses^  feet  for  the  purpose  of  preventing  them 
dipping.    Application  dated  5th  December. 

3053.  William  Busby,  of  Newton-le-Willows,  Torkshire,  Improvement  in 
plougJis,  Application  dated  5th  December;  provisional  protection, 
27th  December. 
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8063.  William  Smith,  of  Kettering,  Korthamptonshire,  ImprcvemenU  tn  Ihe 
construction  if  Iwrse-hoes,  Application  dated  6th  December ;  pro- 
visional protection,  27th  December. 

3064.  James  Howard,  of  Bedford,  Improvement  in  the  comtruction  (f  hay- 
making-^machines.  Application  dated  6ih  December;  provisioDal 
protection,  20th  December. 

3102.  Henry  Tanner  and  William  Procter,  of  Bristol,  ImproveTnenta  in  Me 
method  of  applying  manure  to  growing  crops,  and  aho  in  the  machinery 
or  apparattis  for  the  purpose.  Application  dated  11th  Deoem^r ; 
provisional  protection,  20tn  December;  notice,  3lBt  December. 

3118.  Augustus  Tonnar,  of  Eupen,  Bhenish  Prussia,  Apparatus  for  drying 
and  cleansing  malt  and  otJier  grain  and  seed  intended  for  breunngj  di^ 
tilling f  and  agricultural  purposes.    Application  dated  12th  December. 

3139.  John  Kelly,  of  Brook  Lodge,  County  Bosoommon,  Improvements  in  (he 
treatment  of  mUkfor  the  manufacture  qf  butter^  anacgaparatusfor  the 
same.    Application  dated  13ih  December. 

3171.  Asmus  Petersen,  of  Wittkiel,  in  Angeln,  Schleswig,  An  improved  system 
(ff  drainage  and  irrigcUionfor  mieadow  and  other  land.  Application 
dated  18th  December. 

3178.  James  Bannefar,  of  Exeter,  Improvements  in  apparatus  for  desiccating 
grain,  seeds,  Sac.    Application  dated  Idth  December. 

3188.  John  Smith,  Jun.,  of  Coven,  Staffordshire,  Improvements  in  thrashing- 
machines,  and  in  mills  for  grinding,  and  in  raising  or  moving  grain. 
Application  dated  20th  December. 

3214.  John  H.  Johnson,  of  47,  Lincoln's-inn-Fields,  Improvements  in  ama" 
ratusfor  cleaning  wheat  and  other  grain,  A  communication  by  J.  F. 
Fill,  of  Paris.    Application  dated  24th  December. 

3219.  Edward  Ede,  of  St.  John's-wood,  Middlesex,  Improvements  in  the  am- 
struction  cf  horse^shoes.    Application  dated  24th  December. 

3242.  Thomas  Bright,  of  Carmarthen,  Improvements  in  machinery  for  cutting 
hay,  straw,  dx.    Application  dated  27th  December. 

3254.  Frederick  Tolhausen,  civil  engineer  and  patent  agent,  Paris,  Improve- 
ments in  machinery  for  reaping,  gathering,  and  binding  harvest-pnduee, 
A  communication  by  P.  Durand.    Application  dated  80th  December. 
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Miles,  Sir  Wm.,  Bt.,  M.P.  Humbebston,  P.  S.,  M.P. 
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Teterinars  Committee. 
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Johnstone,  Sir  J.  Y.  B.,  Bt,  M.P.  Hobbs,  Wm.  Fisheb. 
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PowiB,  Earl  of. 
Wauingham,  Loi*d. 
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GiBBS,  B.  T.  Brandreth. 
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*«*  The  President,  Trustees,  and  Vice-Presidents  are  Members  ex  ofido  of  >U 
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MEMORANDA. 

Address  of  Letters. — The  Society's  office  being  situated  in  the  postal  district 
designated  by  the  letter  Wt  members,  in  their  correspondence  with  the 
Secretary,  are  requested  to  subjoin  that  letter  to  the  nsual  address. 

General  Meeting  in  London,  in  December,  1862. 

Gbmsrax.  Meeting  in  London,  May  22, 1863,  at  Twelve  o'clock. 

Meeting  at  TVorcester,  1863. 

Monthly  Council  (for  transaction  of  business),  at  12  o'clock  on  the  first  Wed- 
nesday in  every  month,  excepting  January,  September,  and  October:  open 
only  to  Members  of  Council  and  Governors  of  the  Society. 

Webklt  Council  (for  practical  communications),  at  12  o'clock  on  all  Wednesdays, 
in  February,  March,  April,  May,  June,  July,  November,  and  December,  ex- 
cepting the  first  WiHlnesday  in  each  of  those  months,  and  daring  adjournment ; 
open  to  all  Members  of  the  Society,  who  are  particularly  invited  by  the* 
Council  to  avail  themselves  of  this  privilege. 

Adjournments. — The  Council  adjourn  over  Easter,  Passion,  and  Whitsun  weeks, 
when  those  weeks  do  not  include  the  first  Wednesday  of  the  month  ;  from  tlie 
first  Wednesday  in  August  to  the  first  Wednesday  in  November;  and  from  the 
first  Wednesday  in  December  to  the  first  Wednesday  in  February. 

D18SA8E8  of  Cattle,  Sheep,  and  Pigs. — Members  have  the  privilege  of  applying  to- 
the  Veterinary  Committee  of  the  Society ;  and  of  sending  animals  to  the  Royal 
Veterinary  College,  on  the  same  terms  as  if  they  were  subscribers  to  the 
College.— (A  statement  of  these  privileges  will  be  found  in  the  present 
Appendix.) 

Chemical  Analysis. — ^The  privileges  of  Chemical  Analysis  enjoyed  by  Members 
of  the  Society  will  be  found  stated  in  the  Appendix  of  the  present  volume. 

Local  Cheques. — Members  are  particularly  requested  not  to  forward  Country 
Cheques  for  payment  in  Liondon;  but  London  Cheques,  or  Post-office 
Orders  on  Vere-street  (payable  to  H.  Hall  Dare),  in  lieu  of  them.  All 
Cheques  are  required  to  bear  upon  them  a  penny  draft  or  receipt  stamp, 
which  must  be  cancelled  in  each  case  by  the  initials  of  the  drawer.  They 
may  also  conveniently  transmit  their  Subscriptions  to  the  Society,  by  re- 
questing their  Country  Bankers  to  pay  (through  their  London  Agents)  the 
amount  at  the  Society's  Office  (No.  12,  Hanover  S(^uare.  London),  between 
the  hours  of  ten  and  four,  when  official  receipts,  signed  by  the  Secretary, 
will  be  given  for  such  payments. 

New  Membebs. — Every  candidate  for  admission  into  the  Socie^  must  be  pro- 
posed bv  a  Member ;  the  proposer  to  specify  in  writing  the  full  name,  usual 
place  of  residence,  and  post-town,  of  the  candidate,  either  at  a  Council  meet- 
mg,  or  by  letter  addressed  to  the  Secretary. 

Paouts  bt  Post. — Packets  not  exceeding  two  feet  in  lengtii,  width,  or  depth, 
consisting  of  written  or  printed  matter  (but  not  containing  letters  sealed  or 
open),  if  sent  without  envelopes,  or  enclosed  in  envelopes  open  at  each  end, 
may  be  forwarded  by  the  inland  post,  if  stamped,  at  the  following  rates : — 

For  a  packet  not  exceeding  4  onnces  Cor  quarter  of  a  pound)  ...    1  pennj 
„  „  „         9     „      (or  half  a  ponnd)       ....    a  pence. 

„  »  M       16     „      ?or  one  pound) 4    ,. 

M  „  M       24     „      ( or  one  pound  and  a  halt)    .    •    6    „ 

m  m  M        32      M       (Of  two  pounds) S     „ 

[And  10  on  in  the  proportion  of  8  ounces  for  each  additional  3d.] 


\*  Membcn  may  obtain  on  application  to  the  Secretary  copies  of  an  Abstiart  of  the  Charter 
and  Bye-Lawa,  of  a  Statement  of  the  General  Objects,  Sec,  of  the  Society,  of  Chemical 
and  Veterinary  Privileges,  and  of  other  fvinted  papers  connected  ^th  qiedal  depart* 
ments  of  the  Society's  business. 


(      Ti      ) 


Kopal  SKgrttuItural  »otitps  of  englanH* 


GENERAL  MEETING, 

12,  Hakovxr  Squase,  Thubsdat,  May  22,  1862. 


REPORT  OF  THE  COUNCIL. 

Since  the  last  General  Meeting  in  December,  the  Council  hare 
had  to  deplore  the  loss  of  their  President,  His  Rojal  Highness 
the  Prince  Consort ;  and,  in  order  to  mark  their  sense  of  this 
calamity,  they  thought  it  right  to  present,  through  the  Secretary 
of  State  for  the  Home  Department,  an  address  of  condolence  to 
Her  Majesty  the  Queen,  who  has  been  graciously  pleased  to 
accept  the  same,  and  to  present  the  Society  with  a  portrait  of 
His  Royal  Highness,  for  which  the  humble  and  grateful 
acknowledgments  of  the  Council  have  been  tendered  through 
the  President 

The  Council  have  thought  it  a  fitting  mark  of  respect  to  the 
memory  of  their  late  President  to  contribute  the  sum  of  lOOL 
towards  the  National  Memorial  Fund,  now  in  collection,  in 
testimony  of  the  invaluable  services  rendered  by  His  Royal 
Highness  to  the  cause  of  agriculture. 

The  place  named  in  the  last  half-yearly  Report  as  fixed  for 
the  Country  Meeting,  to  be  held  in  accordance  with  the  pro- 
visions of  the  Royal  Charter,  has  been  changed  from  Windsor 
to  Richmond,  in  Surrey,  and  will  be  held  on  Saturday,  5th 
July,  at  12  o'clock. 

During  the  past  five  months  3  Governors  and  54  Members 
have  died ;  and  the  names  of  102  Members  have  been  removed 
from  the  list  by  retirement,  or  otherwise ;  while  4  Governors 
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and  259  Members  have  been  elected,  so  that  the  Society  now 
consists  of — 

83  Life  Governors, 

97  Annual  Governors, 
1151  Life  Members, 
3475  Annual  Members,  and 

17  Honorary  Members, 

making  a  total  of  4823,  being  an  increase  of  104  names  on 
the  list 

The  Council  have  elected  the  Right  Hon.  Lord  Portman 
President  of  the  Society ;  Mr.  Fisher  Hobbs  a  Vice-President, 
in  the  room  of  the  late  Earl  of  Yarborough ;  and  the  Right  Hon. 
the  Earl  of  Stradbroke  a  Member  of  Council,  in  the  room  of  the 
Earl  of  Powis,  elected  a  Trustee. 

The  half-yearly  statement  of  accounts,  to  the  31st  December, 
1861,  has  been  examined  and  approved  by  the  auditors  and 
accountants  of  the  Society.  The  funded  capital  stands  at 
17,488/.  Vis,  lOcf.  stock  in  the  New  Three  per  Cents. ;  and  the 
current  cash  balance  in  the  hands  of  the  bankers  on  the  1st 
instant  was  4298/.  19«. 

Papers  have  been  read,  at  the  Weekly  Meetings,  of  much 
interest  to  the  agricultural  community — First,  on  the  Agricul- 
ture of  Russia,  communicated  by  the  Imperial  Society  of 
Agriculture  of  Moscow ;  second,  on  Cattle  Condiments,  by 
Mr.  Beale  Browne;  third,  on  Steam  Boiler  Explosions,  by 
Mr.  Holland,  M.P. ;  fourth,  on  the  Growth  of  Mangold  Wurzel ; 
fifth,  on  Preparing,  Mixing,  and  Cooking  Food  for  Cattle,  by 
Mr.  Frere ;  and  sixth,  on  the  Present  State  of  Agriculture  in 
Algeria,  by  Mr.  Caird,  M.P.  A  lecture  has  been  delivered  by 
Professor  Voelcker  on  Milk. 

The  dissemination  of  the  information  thus  given,  by  means  of 
the  public  press,  has  been  attended  with  much  benefit. 

Professor  Simonds'  Report  on  Rot  in  Sheep  has  been  pub- 
lished in  the  form  of  a  pamphlet,  and  may  now  be  purchased  of 
Mr.  Murray.  It  will  be  inserted  in  the  next  number  of  the 
*  Journal.' 

The  space  applied  for  by  the  exhibitors  of  implements  having 
much  exceeded  the  area  allotted  to  that  department,  it  has  been 
found  necessary  to  exclude  many  articles  which  have  of  late 
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years  been  exhibited  in  the  Society's  Show-Yard,  but  which  had 
no  immediate  connection  with  the  purposes  of  agriculture. 

The  number  of  stock  entered  for  competition  in  almost  every 
class  in  which  prizes  have  been  offered  leads  the  Council  to 
anticipate  a  very  important  Show. 

It  has  been  determined  to  erect  strong  weather-proof  horse- 
boxes, for  all  the  entire  horses,  in  a  distinct  portion  of  the  Yard, 
where,  at  stated  periods,  they  will  be  led  out  for  exhibition. 

The  arrangements  for  giving  the  Metropolitan  Meeting  an 
International  character  have  been  much  advanced  by  the  assist- 
ance received  from  Her  Majesty's  Secretary  of  State  for  Foreign 
Affairs,  in  communicating  with  the  Ministers  of  Agriculture  in 
foreign  countries ;  and  the  Council  cannot  do  less  than  recognise 
in  this  public  manner  his  Lordship's  cordial  co-operation  widi 
the  objects  of  the  Society. 

In  compliance  with  the  very  generally  expressed  wish  of  the 
Members,  the  Council  have  directed  a  programme  of  the  arrange- 
ments connected  with  the  Meeting  at  Battersea  Park  to  be 
forwarded  to  every  Member  of  the  Society,  who  will  thus  be 
duly  informed  of  the  subjects  of  interest  during  the  Show. 

The  collection  of  wool  exhibited  by  the  Society  in  Class  IV. 
in  the  International  Exhibition  will  be  found  to  contain  specimen 
fleeces  of  nearly  all  the  breeds  of  sheep  and  their  crosses  in  the 
United  Kingdom,  while  the  various  uses  to  which  they  are 
applied  by  the  manufacturer  are  exemplified  in  smaller  rases. 
The  Council  have  to  thank  numerous  contributors  for  the  libend 
support  and  assistance  received  in  making  this  collection. 

The  Council  have  decided,  subject  to  the  usual  conditions,  to 
hold  the  Society's  Country  Meeting  next  year  at  Worcester. 

By  Order  of  the  Council, 

H.  Hall  Da&e,  Secretary. 
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Dr. 


To  Balance  in  hand,  1st  July,  1861  :~ 

Bankers 

Secretary 


To  Income,  vii. : — 


SudMcriptioiii  •— — 

Govemon'  Annual  ..  .. 
Members'  life-Compositions 
Members' Annual 


Joomal: — 
Lord  Poiris's  Prize 
Advertisements 
Sales  (1  year) 


To  CooBtry  Meetings  :— 
Leeds        


ROYAL  AGRICULTURAL 
Half-yeablt  Cash  Agoodit 


45  0  0 
179  0  0 
877     9     2 


50    0     0 

31     6     6 

242     6  11 


2,)ei9  13    8 
9    S    2  > 


252     9  11 


1,101     9     2 


323  13     5 


1,677  12     6 
10,660  13     7 


£.     f.    4 


2,238  16  10 


12,388    6    1 


(Signed) 


£14,577    2  11 


A.  N.  HOOD,  Chairman  of  Finanee  Committee, 

A.  H.  VERNON. 

QUILTER,  BALL,  JAY,  &  Co.,  Aecountante, 


Balakoe-Shbit, 


To  Capital:-  LIABILITIES.  1      ^         ^^    ^. 

Surplus,  30tli  June,  1861        116,674  15  10 

Less  Surplus  of  Expenditure  over  Income  during  I 
the  Half-year,  viz : —  £.     $,    d,\ 

Expenditure 2,275  18  10 

Income '  ..     1,682  12    6 


To  Balance  at  Credit  of  Leeds  Meeting 


593    6    4 


£.     I.  d. 


••      •• 


16,081    9    6 
4,551    1    8 

£20,632  II    i 


SOCIETY  OP  ENGLAND. 

FBOH  1st  July  to  31st  Decembeb,  1861. 


Cb. 


By  Expenditure : — 
EBtablishment — 


£.    f.    cf. 


Official  Salaries  and  Waees         ••     327    6    0 


ra« 
,  Ti 


House  Expenses,  Bent,  Taxes,  &c.    485    4    3 


Journal : — 

Printing        448  14  0 

Stitching  (2  Numbers)       ..      ..  116  3  5 

DeliTery,  Advertising,  &e.        ..  141  6  11 

Prize  Essays ISO  0  0 

Other  Contributions 68  1  0 

Editor's  Salary 250  0  0 


Chemical:— 
Consulting  Chemist's  Salaiy 


Veterinary : — 
Grant  to  Royal  Veterinary  College  100    0    0 
Investigations      13    1     0 


Postage  and  Carriage 

Advertisements       

Sundries 

Subscriptions  returned  (paid  in  error )«,       ..      .. 

By  Investment — 

Purchase  of  Stock,  New  3  per  Cents. 

By  Country  Meetings — 

Canterbury 

Leeds : — 

Stock  Prizes         1,780    0    0 

Implement  Prizes       469    0    0 

Other  Payments 5,216    4    0 


By  Balance  in  hand : — 

Bankers 

Secretary 


Total  Payments 


£.    s.    d. 


812  10    3 


1,154    5    4 
150    0    0 


113     1 

16     3 

2     4 

6  13 

2]     0 

0 
9 
9 
9 
0 

2,275  18  10 
3,000    0     0 

•  •    •• 

£.    f.    d. 


1     5 

0 

■ 

7,465     4 

0 

7,466    9     0 

••    •  • 

12,742     7  10 

1,827  19 
6  15 

7 
6 

1,834  15     1 

£14,577     2  11 

Examined,  audited,  and  found  correct,  this  16th  day  of  May,  1862. 

(Signed)  WILLIAM  ASTBURY. 

HENRY  CORBET. 


31sT  December,  1861. 


ASSETS. 

By  Cash  in  hand 

By  New  3  per  cent.  Stock  17,488Z.  I7s.  \0d.  cost     .. 

By  Books  and  Furniture,  Society's  House,  Hanover) 

Square        ) 

Mem. — ^The  above  Assets  are  exclusive  of  the 
amount  recoverable  in  respect  of  Subscriptions 
in  arrear  31st  December,  1861,  which  at  that 
date  amounted  to  7162. 


£.      9.  d, 

1,834  15     1 
16,797  16     1 

2,000     0    0 


£20,632  11     2 


SHOW  IN  BATTERSEA  PARK,  LONDON, 

JUNE,  1862. 


STEWARDS  OF  THE  YARD. 


Btowards  of  liTo  Btook. 
Hon.  W.  OAysNDisH,  M.P. 
Thomas  Pain. 

BiCHABD  MiLWABD. 


steward  of  Foreign  live  Stock. 

W.  FiSHEB  HOBBB. 

Hon.  Aiiiitaiit  Steward  of  Forags 
LUeStodL 


I  M.  DB  LA  TbBRONNAIS. 

stewards  of  Impknieati. 
LoBD  Lkioh.  I         William  Tobb. 

Hon.  Augustus  Yebnon.  |         Chandos  When  Hoskt>'s. 

Honorary  lUreetor  of  the  Show. 
B.  T.  Bbandbeth  Gibbs. 


Short-homs  (Male). 
W.  Cattle, 

F.  FOWLEB, 
W.  TiKDALL. 

Short-honu  (Female). 
T.  Parkinson, 
J.  Gamble. 
W.  F.  D.  Dickinson. 

Hereforu. 
E.  L.  Fbanklin, 

R.  MOQGBIDUE, 

S.  Bloxsidoe. 

Devon  and  Sussex. 
R.  B.  Wabeen, 
H.  W.  Keaby, 
S.  Umbebs. 

*AU  other  Breeds. 
A.  Denman, 
R.  Smith, 
J.  K  Jones, 
Col.  Le  Couteub,  additional 

Judge    of    Channel    Island 

Entries. 


Thovmigh-hred  Horses  and  Hnnten. 
LoBD  Tbbdeoab, 
Colonel  Cotton, 
Captain  White. 


JUDGES. 

Other  Agrionltnral  Horsas. 
Jambs  Boote, 
ft    J.  H.  Bland, 
J.  H.  Wood. 

Leieesters. 
G.  Leightok, 
J.  W.  Mann, 
R.  Woods. 

Linoolns*  and  other  Long-wooli* 
H.  Beevob, 

L.  BOBMA^, 

B.  Nicholson. 

Gotswolds. 
J.  Harriot, 
W.  S.  Stevens. 

Sonthdowns. 
E.  Tbumpeb, 
G.  Habding, 
S.  Field. 

Shropshire  l>own8. 

G.  CURETON, 

J.  Rawlemce, 

H.  FOOKES. 

Hampshire  J>owns  and  Short'Wodli* 
E.  Little, 
E.  P.  Squabey, 
J.  Blundell. 


Oarriace  Horsesi  Boadstersi  and  Ponies. 
H.  Thurnall, 
R.  S.  Waters, 
J.  E.  Welbt. 

Agrienltnral  Horses  (BnfEUk). 

E.  Green, 

W.  S.  Atkinson, 

W.  C.  Sfooner. 


Jndge  ligr  Vonntain  Sheep* 
J.  Patterson. 

Oxfordshixes. 

E.  Ruck, 

T.  Harris, 

C.  W.  Thackbr. 

Fipu 
Major  H.  S.  M*Clintocs. 

J.  S.  Turner. 
J.  Woolp, 


(    ™1    ) 


SCOTCH    JUDGES. 


.Tolled  Cattte. 
J.  Graham, 
H.  Watson, 
W.  Smith. 

HigU«nd  Cattte. 
B.  D.  Camfbbll, 
J.  Macfablanb. 

AynUre  Cattte. 
P.  G.  Babnes, 

R.  GUTHSIE, 
J.  MUBDOCH. 


Clydeedale  Honei. 
A.  Benwiok, 

R.  FiNDLAY. 

Blaek^Faeed  Sheev- 
J.  Macfablake. 
R.  Patebson. 

Cheriet  Sheep. 
R.  Patebsok, 
W.  AiTomsoK. 


FOREIGN    JUDGES. 


Freneh  Cattte. 
M.  St.  Mabie, 
Sib  £.  Eebbison,  Babt. 

French  Sheep. 
M.  Le  Foub, 
Edwabd  Pope. 

nench  Hones  and  Freneh  Pigi. 

Babon  Billing, 

Sib  E.  Kebbison,  Babt. 


Dnteh  Cattte. 
M.  St.  Mabib. 
Sib  E.  Kebbison,  Babt., 

SwiM  Cattte. 
M.  Gemsch, 
M.  Kablen, 
Sib  a.  E.  Macdokald,  Babt. 

Saxony  Sheep. 

M.  K.  A.  RiTTNEB. 

Edwabd  Pope, 


Yeterinary-InspectorB. 
Pbofessob  Simonds, 
Fbofesbob  Spooneb. 

(Bo7»1  Yeterlnaiy  College.) 


Oonsnlttng-Sngineer. 
Chableb  Edwabds  Amos, 

•    (Finn  of  EABToar,  Axes  and  Som). 


xIt  Auxard  of  Live-&ock  Prizes  at  BaUenea. 


AWAED  OF  PRIZES. 


Note. — The  Judges  are  instmcted  to  give  in  a  Reserved  Number  to 
one  animal  in  eaeli  Olass,  viz.,  the  animal  which  would  in  their 
opinion  possess  sufficient  merit  for  the  Prize,  in  case  an  animal  to 
which  a  Prize  is  awarded  should  subsequently  become  disqualified. 


CATTLE. 

8hart4iom  Bfdk. 

John  Wood,  Stauwick  Park,  Darlington :  First  Prize,  80^.,  for  his  3  years 
3  months  and  4 ' days-old '*  Lord  Adolpbus,**  white;  bred  by  himself; 
sire,  "  Caidigan  "  (12,556) ;  dam,  •«  Lady  Annabella." 

James  Haughton  Langstok,  M.P.,  Sarsden  House,  Chipping  Norton,  Oxon : 
Second  Prize,  15Z.,  for  hia  3  years  7  months  and  22  daya-old  "Lord 
of  the  Harem  "  (16,430),  roan ;  bred  by  Mr.  Housman,  Lime  Bank,  Lan- 
caster; sire,  "  Duke  of  Buckingham  "  (14,428) ;  dam,  "Gulnare." 

William  Hosken  avd  Son,  Loggans  Mill,  Hayle,  Cornwall :  Third  Prize, 
6Z.,  for  their  4  years  5  months  and  6  days-old  "Prince  Frederick*' 
(16,734),  roan;  bred  by  Mr.  Langston,  M.P.;  sire,  "Gloater's  Grand 
Duke  "  (12,949) ;  dam,  "  Champion." 

Jambs  Dickinson,  Balcony  Fann,  Upholland,  Wigan,  Lancaster :  the  Reserved 
Number f  to  bis  3  years  6  months  and  20  days-old  "  Duke  of  Holland" 
('17,716),  red  and  whit^  bred  by  himself;  sire,  "Pope's  Eye "  (15,071) ; 
dam,  "Amelia.*' 

William  Stimjno,  M.P.,  Keir,  Dunblane,  Perth :  Urst  Prize,  30?.,  for  his 
2  years  5  months  and  1  week-<)ld  "  Forth,"  roan ;  bred  by  himself;  sire, 
•*  Florist "  (16,064) ;  dam,  «  Anna  Rose." 

Henby  Ambleb,  Watkinson  Hall,  Halifax,  Yorkshire :  Second  Prize,  15Z.,  for 
for  his  2  years  5  months  and  26  days-old  **  Gamester,"  white ;  bred  bv 
H.  W.  Ripley,  Lightdifife,  Halifax ;  site,  "  Prince  Talleyrand  "  (16,765) ; 
dam,  "  Griselda." 

Abthub  James  Balfoub,  Whittingham,  Prestonkirk,  Haddingtonshire :  Third 
Prize,  51,,  for  his  2  years  and  4  J  months-old  **  Great  Seal,"  red  ;  bred  by 
C.  Smith  and  Co.,  HiUhead,  Nairn,  Inverness ;  sire,  **Lord  Privy  Seal" 
(16,444)  ;  dam,  "Jenny  Groat." 

The  Duke  of  Montbosb,  Buchanan,  Glasgow :  the  Reserved  Number,  to  his 
2  years  11  months  and  1- week-old  •*  Victor  Royal,"  red ;  bred  by  himself; 
sire,  "Victor  Emmanuel "  (15,460) ;  dam,  ".Victoria  27th.'' 

Stewabt  Mabjoribanks,  Bushey  Grove,  Watford,  Herts :  First  Prize,  25/., 
for  his  1  year  and  6  months-old  "  Whipper-in  "  (19,139),  roan;  bred  by 
himself;  sire,  "  Cock  of  the  Walk  "  (15,782) ;  dam,  "Annie." 

Lieutenakt-Colonel  Towkelet,  Towneley  Park,  Burnley,  Lancashire: 
Second  Prize,  15/.,  for  his  1  year  8  months  and  26  days-old  ''Royal 
Butterfly  10th,"  red  and  white;  bred  by  himself;  sire,  "Royal  Butter- 
fly ;"  dam, "  Parade." 
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HsNBT  Akbleb  :  Third  Prize,  57.,  for  his  1  year  8  months  and  2  days-old 
•*  Windsor  Augastus,"  roan ;  bred  by  William  Carr,  of  Stackhousei 
Settle,  Yorkshire ;  sire,  "  Windsor  "  (14,013) ;  dam,  "  Lady  Flora." 

Henbt  Ambleb  :  the  Beaerved  Number,  to  his  1  year  10  months  and  18  days- 
old  "Rifle  Prince,"  roan;  bred  by  himself;  sire,  "Rrince  Talleyrand" 
(16,765) ;  dam,  «  Actress." 

Jonas  Webb,  Babraham,  Cambridge :  the  Gold  Medal,  and  First  Prize,  152., 
for  his  10  months  and  IB  days-old  "First  Froit,"  white;  bred  by 
himself;  sire,  "Englishman;"  dam,  "Welfare." 

Thomas  Edwabd  Pawlett,  Beeston,  Sandy,  Beds :  Second  Prize,  107.,  for  his 
11  months  and  19  days-old  "  Hopewell,"  roan ;  bred  by  himself ;  sire, 
"  Sheet  Anchor  "  (18,820) ;  dam,  "  May  Dew." 

Joseph  Robinson, -Clifton  Pastures,  Newport  Pagnell,  Bucks:  Third  Prize, 
5^.,  for  his  9  months  and  27  days-old  "  Jericho,"  ndt  roan ;  bred  by 
himself;  sire,  "  Hayman  "  (16,245);  dam,  "  Jenny  Cambridge." 

Joseph  Robinson  :  the  Reserved  Number^  to  his  9  months  and  20  days-old 
"  Composite,"  red;  bred  by  himself;  sire,  "  Duke  of  Lemster  "  (17,724); 
dam,  "  Graceful." 

Short-Horn  Cows  and  Heifers. 

RiCHABD  Booth,  Warlaby,  Northallerton,  Yorkshire :  the  Gold  Medal,  and 
First  Prize,  20/.,  for  his  3  years  7  months  and  25  days-old  "  Queen  of  the 
Ocean,"  red  and  white ;  bred  by  himself;  sire,  " Crown  Prince  "(10,087) ; 
dam,  •*  Red  Rose." 

Lady  Pigot,  Branches  Park,  Newmarket,  Suffolk :  Second  Prize,  107.,  for  her 
3  years  5  months  and  26  days-old  "  Pride  of  South  wick,"  light  roan, 
in-calf ;  bred  by  Mr.  Stewart,  of  Southwick,  Dumfries ;  sire,  "Mac  Turk  " 
(14,872) ;  dam,  "  Vanity." 

Jonas  Webb  :  Third  Prize,  51,,  for  his  3  years  5  months  and  13  days-old 
"Lady  Elizabeth  Yorke,"  roan;  bred  by  himself;  sire,  "Thomdale" 
(17,123) ;  dam,  "  Countess  of  Hardwick." 

Henbt  Ambleb  :  the  Reserved  NumheTy  to  his  4  years  1  month  and  12  days- 
old  "  Wood  Rose,"  dark  roan,  in-milk ;  bred  by  himself;  sire,  "  Heart  of 
Oak  "  (14,683) ;  dam,  "  Woodbiae." 

Tecs  Dusb  of  Montbose  :  First  Prize,  157.,  for  his  2  years  and  2  months-old, 
**  May  Mom,"  white,  in-calf;  bred  by  himself;  sire,  "Victor  Emmanuel" 
(15,460);  dam,  "  New-Year's  Mom." 

John  Lane,  Barton  Mills,  Cirencester,  Gloucestershire :  Second  Prize,  10?.,  for 
his  2  years  4 months  and  8  days-old  "Maid  of  Athens,"  white,  in-calf: 
bred  by  himself ;  sire,  "  Sir  Richaid  "  (15,298)  dam,  "  Miss  Bloomer." 

Lo&D  Feyebsham,  Duncombe  Park,  Helmsley,  Yorkshire :  Third  Prize,  5?.,  for 
his  2  years  7  months  and  24  days-old  "  Cecilia,"  xoan,  in-calf;  bred  by 
himself;  sire,  "  Charming  Lad ;"  dam,  "  Choice." 

James  Douglas,  Athelstaneford  Farm,  Drem,  Haddingtonshire :  the  Reserved 
Number,  to  his  2  years  2  months  and  2  days-old, "  Queen  of  Athelstane,** 
red,  in-calf;  bred  by  himself;  sire,  "  Sir  James  the  Rose  "  (15,290) ;  dam, 
"  Playful." 

Richard  Booth  :  First  Prize,  157.,  for  his  1  year  5  months  and  3  weeks-old 
"Queen  of  the  May  2nd,"  roan;  bred  by  himself;  sire,  "Windsor" 
(14,013),  or  "  Sir  Samuel "  (15,302) ;  dam,  "  Queen  of  the  Vale." 

LiEUTEHAKT-CoLONEL  TowNELET :  Sccond  PHze,  101.,  for  his  1  year  11 
months  and  2  days-old  "Frederick's  Faithful,"  roan ;  bred  by  himself; 
sire,  "Frederick;  dam,  "  Vestris  3rd." 
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LoBD  Fetebshah  :  Third  Prize,  5Z.,  for  his  1  year  6  monihs  and  25  day»-dd 
"  Barefoot,"  red ;  bred  by  himself ;  sire,  *'  Chanticleer  ;*'  dam,  '*  Ballad- 
singer.** 

Thomas  Athebtov,  Chapel  House,  Speke,  Garston,  Lancashire :  the  Beterved 
Number,  to  his  1  year  10  months  and  2  weeks-old  "Lady  Bairington 
ethj^red;  bred  by  himself;  sire,  "2nd  Duke  of  Cambridge "(12,743); 
dam,  "  Lady  Barrmgton  4th.'* 

J.  B.  MiDDLEBBOUGH,  South  Milford,  Yorkshire:  First  Prize,  152..  for  bis 
11  months  and  <)  days-old  "Lady,"  roan ;  bred  by  himself;  sire,  "Lonl 
Clyde ;"  dam,  "  Boyal  Daisy.** 

James  Douglas:  Second  Prize,  10/.,  for  his  11  months  and  25  days-old 
"  Pride  of  Athelstane,"  red  and  white ;  bred  by  himself ;  sire,  "  Sir  James 
the  Bose  **  (15,290) ;  dam,  "  Lady  of  Atbelstane." 

Joseph  Bobuvbok  :  Third  Prize,  5Z.,  for  his  8  months  and  27  days-old  "  Ckret 
Cup,**  roan ;  bred  by  himself;  sire,  "  Duke  of  Leinster "  (17,724) ;  dam, 
"  Claret.** 

Ladt  Piqot:  the  Reserved  Number,  to  her  10  months  and  19  days-old 
" Castianira,"  light  roan;  bred  by  herself;  sire,  "Lord  of  the  Valley** 
(14,837);  dam,  "Castanet." 

Hereford  Bulls* 

The  Hon.  Colonel  Hood,  Cumberland  Lodge,  Windsor  Park :  First  Prize, 
307.,  for  his  3  years  11  months  and  18  days-old  "  Maximus  "  (1650),  red 
and  white ;  bred  at  His  Boyal  Highness  the  Prince  Consort's  Flemish 
Farm,  Windsor ;  sire,  "  Brecon  "  (918)  ;  dam,  "  Superb.** 

Thomas  Davis,  Burlton  Court,  Hereford :  Second  Prize,  15Z.,  for  his  5  years 
9  months  and  3  weeks-old  "  Courtier,**  red ;  bred  by  Edward  Price,  of 
Court  House,  Pembridge,  Herefordshire ;  sire,  "  Goldfinder  2Dd  ;**  dam, 
"  Lcvely." 

John  Naylob,  Leighton  Hall,  Welshpool,  Montgomeryshire  :  Third  Prize,  5?,, 
for  his  4  years  and  11  months-old  "Salisbury,"  red,  with  white  face; 
bred  by  William  Perry,  of  Cholstrey,  Leominster,  Herefordshire ;  sire, 
^      "  Monkland  3rd  *;  (1013) ;  dam,  "  Pigeon  "  (198). 

Chables  Yevebs,  Ivington  Park,  Leominster :  the  Reserved  Number^  to  his 
3  years  11  months  and  19  days-old  "  Stratagem  3rd,**  red,  with  white 
face;  bi-ed  by  himself;  sire,  "  Croft"  (937) ;  dam,  "  Pigeon.** 

BiOHABD  Hill,  Golding  Hall,  Shrewsbury  :  the  Gold  Medal,  and  First  Prize, 
302.,  for  his  2  years  10  months  and  25  days-old  ''Milton,*'  red,  iriUi 
white  face ;  bred  by  himself;  sire,  "  Chanticleer ;"  dam,  "  Jenny  Lind." 

B.  Habcoubt  Cappeb,  the  Northgate,  Boss,  Herefordshire :  Second  Prize,  15/., 
for  his  2  years  11  months  and  5  days-old  *•  Lord  Wellington,*'  red,  with 
white  face ;  bred  by  William  Perry,  St.  Oswald,  Cholstrey,  Leominster; 
sire,  "  Noble  Boy  **  (1337);  dam,  "  Silver  2nd." 

Thomas  Duckham,  Baysham  Court,  Boss,  Herefordshire :  Third  Prize,  52.,' for 
his  2  years  and  15  days-old  "  Victor,"  red,  with  white  face ;  bred  by 
himself;  sire,  "  Cronkhill  •*  (1558) ;  dam,  "  Winfred." 

Thomas  Bobebts,  Ivington  Bury,  Leominster :  the  Reserved  Number,  to  his 
2  years  5  months  and  24  days-old  "  Sir  Thomas,"  red,  with  white  face: 
bred  by  himself;  sire,  "  Sir  Benjamin." 

Jambs  Taylob,  Stretford  Court,  Leominster :  First  Prize,  26Z.,  for  his  1  year 
11  months  and  11  days-old  "  Unitv,**  red  and  white;  bred  by  himself; 
sire,  «  St.  Oswall "  (1378) ;  dam,  "  Strawberry  Srd.** 
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John  Naylob  :  Second  Prize,  15Z.,  for  his  1  year  11  months  and  2  weeks-old 
"Blondin,"  red,  with  white  face;  hred  by  himself;  sire,  "Admiral'* 
(1481);  dam,  "Delist.*' 

William  Taylor,  Showie  Court,  Ledbury,  Hereford :  Third  Prize,  5Z.,  for  his 

1  year  10  months  and  2  weeks-old  "  Tamberine,"  red,  with  white  face ; 
bred  by  Lord  Bateman,  of  Shobdon  Court,  Leominster ;  sire,  "  Carlisle " 
(923) ;  dam,  "  Little  Beauty." 

Thomas  Thomas,  St.  Hilary,  Cowbridge,  Glamorganshire:  the  Reserved 
Number,  to  his  1  year  and  6  months-old  "  Victory,*'  red,  with  white  fiwje  ; 
bred  by  himself;  sire,  "  Goldfinder  2nd ;"  dam,  "  Fair  Maid.** 

Chablbs  Veyebs:  First  Prize,  15Z.,  for  his  11  months  and  15  days-old 
"Battersea,**  red,  with  white  face;  bred  by  himself;  sire,  "Com 
Exchange ;"  dam,  "  Pigeon.** 

Philip  Txtbner,  The  Leen,  Pembridge,  Leominster :  Second  Prize,  10?.,  for  his 
11  months  and  1  week-old  "  Percy,"  red,  with  white  feoe ;  bred  by 
himself;  sire,  "Logic;**  dam,  "Comely.** 

William  Tudoe,  Adforton,  Leintwardine,  Herefordshire :  Third  Prize,  5Z.,  for 
his  10  months  and  10  days-old  "  Adforton ;"  bred  by  himself;  sire,  " The 
Grove  "  (1764)  ;  dam,  "  Dainty." 

Thomas  Robebts  :  the  Reserved  Number,  to  his  11  months  and  20  days-old 
••  Hoyal  Butterfly,"  red,  with  white  face ;  bred  by  himself;  sire,  "  Master 
Butterfly  "  (1313) ;  dam,  **  Duchess.'* 

Hereford  Cows  and  Heifers, 

Henby  Coate,  Sherborne,  Dorset :  the  Gold  Medal,  and  First  Prize,  201,,  for 
his  6  years  5  months  and  25  days-old  "  Matchless,"  red  and  white;  bred 
by  himself ;  sire,  "  Young  Protection ;"  dam,  "  Mystery." 

George  Pitt,  Chadnor  Court,  Dilwyn,  Leomii^ter :  Second  Prize,  101.,  for  his 
6  years  4  months  and  11 'days-old  "Perfection,"  red,  with  white  face; 
bred  by  himself;  sire,  "  Plunder"  (1038) ;  dam,  *'  Brandy." 

R.  Habcouet  Cappeb,  the  Northgate,  near  Ross,  Herefordshire :  Third  Prize, 
SI.,  for  his  5  years  11  months  and  20  days-old  **  Ada,"  red,  with  white 
face;  bred  by  the  late  Lord  Berwick,  of  Cronkhill,  Shrewsbury;  sire, 
Attingham  (911);  dam,  "  Silver." 

John  E.  Heweb,  Vem  House,  Hereford  :  the  Reserved  Number,  to  his  6  years 
11  months  and  5  days-old  "  Beauty,"  red,  with  white  face ;  bred  by  the 
late  Lord  Berwick ;  sire,  "  Attingham ;"  dam,  "  Silver.** 

James  Mabsh  Read,  Elkstone,  Cheltenham,  Gloucestershire :  First  Prize,  15^, 
for  his  2  years  8  months  and  16  days-old  *'  Theora,*'  red,  with  white  face, 
in-calf;  bred  by  himself;  sire,  "  Sebastopol "  (1381) ;  dam,  "  Cherry  7th." 

William  Tudge  :  Second  Prize,  101.,  for  his  2  years  9  months  and  22  days-old 
"Butterfly,"  red,  with  white  face  and  mane,  in-calf;  bred  by  himself; 
sire,  "  The  Doctor  **  (1083) ;  dam,  "  Red  Rose.'* 

Hekby  Rawlinos  Evakb,  Jun.,  Swanstone  Court,  Dilwyn,  Leominster :  Third 
Prize,  61.,  for  his  2  years  10  months  and  3  days-old  "  Sylph,"  red,  with  white 
face,  in-calf;  bred  by  himself ;  sire,  "Rambler"  (1046);  dam,  "Silk." 

Jaues  Rea,  Monaughty,  Knighton,  Radnorshire :  the  Reserved  Number,  to  his 

2  years  10  months  and  17  days-old  "  Diana  2nd,"  red,  with  white  face 
and  mane,  in-calf;  bred  by  himself;  sire,  "Wellington"  (1112);  dam, 
«*  Diana." 

Thx  Hok.  Colonel  Hood:  First  Prize,  15Z.,  for  his  1  year  6  months  and  19 
days-old  "  Adela,"  red  and  white,  from  the  Flemish  Farm,  Windsor,  bred  by 
the  late  Lord  Berwick ;  sire,  "  Will-o'the-Wisp  "  (1454) ;  dam,  "  Agnea." 
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John  N/ltlob  :  Second  Prize,  10^,  for  his  1  year  10  months  aoid  3  weeks-old 
^'Heiress,**  red,  with  white  &ce ;  bred  bv  the  late  Lord  Berwick;  sire, 
«•  Severn  "  (1382) ;  dam,  "  Yomig  Vic." 

Tbomas  Thomas  :  Third  Prize,  52.,  for  his  1  year  5  months  aad  3  week»4>U 
'*  Laura,"  red,  with  white  face  ^  bred  by  himself ;  sire,  "  Goldfinder  2ncl  ;** 
dam,  "  Fancy." 

JOHK  Williams  :  St.  Mary's,  Kingsland,  Leominster :  the  Beserved  Knmber, 
to  his  1  year  10  months  and  11  day»-old  *'  Duchess,"  red,  with  white 
face ;  bred  by  himself;  sire,  "  Van  Tromp  ;**  dam, "  Red  Rose." 

JoHiY  Baldwin,  Luddington,  Stratford-on-Avon,  Warwickshire :  First  Prize 
152.^  for  his  8  mont^  and  8  days-old  '^  AdeUna,"  red  and  white ;  bred  by 
himself ;  sire,  "  Severn ;"  dam,  *'  Agnes.'* 

James  Mabsh  Rbad  :  Second  Prize,  102.,  for  his  10  months  and  24  days-old 
"  Miss  Southam,"  red,  with  white  face ;  bred  by  himself ;  sire,  **  Calilan  ** 
(1163) ;  dam,  "  Cherry  7th." 

William  Pebrt  :  St.  Oswalds,  Cbolstrey,  Leominster :  Third  Prize,  5/.,  for 
his  11  months  and  22  days-old  red  and  white;  bred  by  himself;  sire, 
"  Lord  Nelson ;"  dam,  "  Pretty  Maid." 

Edmund  Wright,  Halston  Hall,  Oswestry,  Salop :  the  Rnervtd  Number,  to 
his  11  months  and  3  weeks-old  *'  Primrose,'  red,  with  white  &ce;  teid 
by  himself ;  sire,  '*  Hector ;"  dam,  '*  Winsome." 

Devon  Bulls. 

James  Davt,  Flitton  Barton,  North  Molton,  Devonshire :  the  Gold  Medal, 
and  First  Prize,  301.,  for  his  3  years  1  month  and  17  days-old  *'  Doke  ojf 
Flitton,"  red ;  bred  by  himself;  sire,  '*  Quartly's  Napoleon ;"  dam,  ^  Lady 
Bess." 

Samuel  Pomebot  Newbebt,  Scruel  Barton,  Honiton,  Devon :  Second  Prise. 

15Z.,  for  his  3  years  2  months  and  5  days-old  "  Bonaparte,"  red;  bred  by 

himself ;  sire,  "  Quartly's  Napoleon ;"  dam,  "  Lovely." 
T.  and  J.  Palmeb,  Norton  Stoke  Clinsland,  Callington,  Cornwall:  Third 

Prize,  5Z.,  for  his  3  years  6  months  and  5  days-old  "  Lord  Gary,"  brown ; 

bred  by  James  Quartly,  of  Molland  House,  South  Molton,  Devon;  sire, 

"  Napoleon ;"  dam,  "  Primrose." 

The  Hon.  Colonel  Hood  :  the  Beserved  Number,  to  his  4  years  9  montbs 
and  18  days-old  "  Colonel,"  red ;  bred  at  H.R.H.  the  Prince  Conaon's 
Norfolk  Farm,  Windsor;  sire,  "  Zouave"  (566) ;  dam,  "  Rosa." 

Walter  Farthing,  Stowey  Court,  Bridgewater,  Somerset :  First  Prize,  30?., 
for  his  2  years  7  months  and  2  weeks-old  *^  Viscounty"  red ;  bred  by 
himself;  sire,  "  Sir  Peregrine ;"  dam,  "  Molly." 

John  Bodlet,  Stockley  Pomeroy,  Crediton,  Devon:  Second  Prize,  15/., 
for  his  2  years  7  months  and  1  week-old  "  Champion,"  red ;  bred  by  Mr. 
James  Quartly ;  sire,  "  Napoleon"  (259) ;  dana,  "  Dolly  Varden"  (142). 

WttUAM  Herbert  Wodehoubb,  Woolmers  Park,  Hertfordshire:  Third 
Prize,  5^.,  for  his  2  years  6  months  and  19  days-old  "Zemindar,"  red; 
bred  by  William  Hole,  Hannaford,  Bamstsmle,  Devon;  sire,  ''Zelnoo'* 
(554);  dam  "Juno"  (1423). 

James  Davy  :  the  Beaerved  Number^  for  his  2  years  and  2  weeks-old  **  Gari- 
baldi," red ;  bred  by  himself;  sire,  "  Palmerston ;"  dam,  "  EcUpse." 

The  Hon.  Colonel  Hood  :  First  Prize,  25?.,  for  his  1  year  7  months  and  18 
days-old  "Crown  Prince,"  red;  bred  at  H.R.H.  the  Prince  Consort's 
Norfolk  Farm,  Windsor;  sire,  "Napoleon"  (259);  dam,  "Peace  and 
Plenty  "  (935).  ^ 
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Jaxes  Mebsok,  Brinsworthy,  North  Molton,  Devon :  Second  Prize,  15/.,  for 
his  1  year  7  months  and  18  days-old  "  Fusilcer,"  red ;  bred  by  William 
Hole ;  sire,  "  Comet ;"  dam,  "  Laura  "  (256). 

Walter  Fabthing  :  Third  Prize,  52.,  for  his  1  year  and  6  months-old,  red ; 
bred  by  himself;  sire,  "  Sir  Peregrine ;"  dam,  "  Picture." 

The  Hon.  Ck>LOKEL  Hood  :  First  Prize,  15Z.,  for  his  TO  months  and  28  days- 
old  "  Prince  Alfred,"  red ;  bred  at  H.R.H.  the  Prince  Consort's  Norfolk 
Farm,  Windsor ;  sire,  "  Colonel "  (387) ;  dam,  "  Fancy  "  (703). 

Geoboe  Tusneb,  Beacon  Downes,  Exeter,  Devon :  Second  Prize,  101.,  for  his 
6  months  and  3  weeks-old,  red;  bred  by  himself;  sire,  '*The  Little 
Known ;"  dam,  "  Bountiful." 

Geoboe  Turneb  :  Third  Prize,  57.,  for  his  6  months  and  10  days-old,  red ; 
bred  by  himself;  sire,  **  The  Little  Known ;"  dam,  "  Piccolomini." 

Walteb  Fabthing  :  the  Beserved  Number,  to  his  6  months  and  2  days-old, 
red ;  bred  by  himself ;  sire,  "  Sir  Peregrine ;"  dam,  "  Cherry." 

Devon  Cowb  and  Heifers, 

Jakes  Dayt  :  the  Gold  Medal  and  First  Prize,  20?.,  for  his  6  years  I  month 
and  11  days-old  **  Temptress,"  red,  in-calf  and  in-milk ;  bred  by  him- 
self ;  sire,  "  Davy's  Napoleon ;"  dam,  "  Pink." 

Geoboe  Tubner  :  Second  Prize,  107.,  for  his  7  years  5  months  and  2  weeks- 
old  **  Piccolomini,"  red ;  bred  by  himself ;  aire, "  Duke  of  Devon ;"  dam, 
"  Mayflower." 

JoBK  AzABiAH  Smith,  Bradford  Peverill,  Dorchester :  Third  Prize,  57.,  for  his 
3  years  7  months  and  4  days-old  "  Rachel,"  red ;  bred  by  Lord  Portman, 
Bryanston  House,  Blandford,  Dorset ;  sire, ''  Palmeiston "  (476) ;  dam, 
"  Rachel." ; 

Geoboe  Tubneb  :  the  Beserved  Number^  to  his  5  years  7  months  and  3 
days-old  "  Vaudine,"  red ;  bred  by  himself ;  sire,  "  Palmerston  ;*  dam, 
"  Wallflower." 

William  Pattll,  Piddletown,  Dorchester :  First  Prize,  15Z.,  for  his  2  years 
9  months  and  23  days-old  "Young  Hebe,"  red,  in-calf;  bred  by  Lord 
Portman ;  sire,  "  Davy's  Napoleon  3rd  "  (464)  ;  dam,  "  Hebe  "  (220). 

James  Mebson  :  Second  Prize,  10^.,  for  his  2  years  11  months  and  11  days- 
old  "Profit,"  red,  in-calf;  bred  by  himself;  sire,  "Prince  of  Wales;" 
dam,  **  Young  Cherry." 

James  Mebson  :  Third  Prize,  5/1,  for  his  2  years  10  months  and  8  days-old 
"Favourite,"  light  red,  in-calf;  bred  by  himself;  sire,  "Prince  of 
Wales ;"  dam,  "  Young  Pink.'* 

WiLUAM  Paull,  the  Beserved  Number,  to  his  2  years  8  months  and  29  daysi- 
old  "Young  Goldcup,"  red,  in-<»lf;  bred  by  Lord  Portman;  sire, 
"  Palmerston  "  (476) ;  dam,  "  Goldcup." 

James  Davt  :  First  Prize,  15/.,  for  his  6  months  and  1  week-old,  **  Lady 
Fortune,"  red;  bred  by  himself;  sire,  "Prince  Alfred ;"^  dam, 
"  Symmetry." 

Sib  Alezanbeb  Aclakd  Hood,  St.  Audriea,  Bridgwater,  Somerset :  Second 
Prize,  10/.,  for  his  7  months  and  19  days-old,  dark  red ;  bred  by  himself; 
sire,  "  Sir  Peregrine ;"  dam,  "  Daisy." 

Sib  Albxandeb  Aclanb  Hood  :  Third  Prize^  5/.,  for  his  8  months  and  11 
days-old,  dark  red;  bred  by  himself;  sire,  "Sir  Peregrine;"  dam, 
"  Queen." 

c2 
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George  Tubkeb  :  the  Reserved  Number,  to  his  6  months  and  3  days-old 

"Lurline,"  red;  bred  by  himself;  sire,  "The  Little  Known;"  dam, 

"  Vaudine." 
James  Davy  :   First  Prize,  15Z.,  for  his  1  year  6  months  and  2  weeks-old 

"  Princess  Alice,"  red ;  bred  by  himself;  sire,  "  Duke  of  Flitton;"  dam, 

"  Princess  of  Prussia." 
James  Davy  :  Second  Prize,  10?.,  for  his  1  year  and  1  month-old  "  Yomig 

Empress,"   red;    bred    by    himself;    sire,    "Prince    Alfred;"    dam, 

"  Empress." 
Jambs  Mebson  :  Third  Prize,  5L,  for  his  1  year  8  months  and  5  days-old 

**  Beauty,"  red ;  bred  by  himself ;  sire,  "  Davy's  Napoleon  3rd ;"  dam, 

"  Lovely." 
William  Hole,  Hannaford,  Barnstaple,  Devon:   the  Reserved  Number,  to 

his  1  year  8  months  and  11  days-old,  "Isis,"  red;  bred  by  himself;  sire, 

"  Comet ;"  dam,  "  lo  "  (1409). 

StL88ex  BtdU, 

William  Botting,  Westmeston  Place,  Hurstpierpoint,  Sussex  :  First  Prize, 
15Z.,  for  his  4  years  and  8  days-old  "  Midsummer,"  red  ;  bred  by  him- 
self; sire,  "Viceroy;"  dam,  "Myrtle  6th." 

Geobqe  Jenneb,  Parsonage  House,  Udimore,  Bye,  Sussex :  Second  Prize,  52., 
for  his  4  years  6  months  and  2  days-old  "  Challenger,"  red ;  bred  by 
Henry  Noakes,  of  Benden  Farm,  Mayfield,  Sussex  ;  dam,  "  Old  Beauty." 

William  Botting  :  the  Reserved  Number,  to  his  5  years  3  months  and  20 
days-old  "  Baron,"  red  ;  bred  by  himself ;  sire,  "  Myrtle ;"  dam,  "  Old 
Beauty." 

John  and  Alfbed  Heasman,  Angmering,  Arundel,  Sussex :  First  Prize,  102., 
for  their  1  year  6  months  and  1  week-old,  "  The  Duke,"  red ;  bred  by 
themselves ;  sire,  "  Marquis  "  (16) ;  dam,  "  Buttercup  "  (297). 

William  Mabbhall,  Bolney  Place,  Cuckfield,  Sussex :  Second  Prize,  5/.,  for 
his  2  years  6  months  and  24  days-old, "  Prince  Alfred ;"  bred  by  W. 
Tollands,  Buckshaw,  Lindfield,  Sussex. 

Edwabd  Cane,  Berwick  Court,  Lewes,  Sussex:  the  Reserved  Number,  to 
his  1  year  5  months  and  5  days-old  "  Prime  Minister,"  brown ;  bred  by 
himself ;  sire,  "  Southwestern  "  (43) ;  dam,  "  Pera  "  (84). 

Sussex  Cows  and  Heifers, 

RiCHABD  Woodman,  Glynde,  Lewes,  Sussex :  First  Prize,  lOZ.,  for  his  about 
9  years-old,  red ;  bred  by  Thomas  Jenner,  of  Pipe,  Hurst  Green,  Sussex. 

TiLDEN  Smith,  Knelle,  Beckley,  Staplehurst,  Sussex :  Second  Prize,  52.,  for 
his  3  years  6  months  and  5  days-old  "  Beauty ;"  bred  by  himself;  size, 
"  Knell  Bull." 

Geobge  Jennbb:  the  Reserved  Number,  to  his  6  years  and  5  months-old 
"  Tank,"  red ;  bred  by  himself;  sire,  Mr.  Stonham's  bull  "  Beckley." 

John  and  Alfbed  Heasman  :  First  Prize,  102.,  for  their  2  years  5  montLs 
and  2  weeks-old  "  Lily,"  red,  in-calf;  bred  by  themselves;  sire, 
"  Marquis  "  (16) ;  dam,  "  Snowdrop"  (265). 

Geobge  Jenneb  :   Second  Prize,  51^  for  his  2  years  5  months  and  17  days-old 

"Bishopp,"  red,  in-calf;   bred  by  himself;   sire,  "Challenger;"  dam, 

"  Bishopp." 
Geobge  Jenneb:  the  Reserved  Number,  to  his  2  years  and  5  months-old, 

"  Crumple  Horn,"  red,  in-calf ;  bred  by  himself ;  sire,  "  Challenger ;" 

dam,  "  Crumple  Horn." 
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Long-horn  Bulls. 

Lieutenant-Colonel  William  Inge,  Thorpe  Constantine,  Tamworth,  Staf- 
fordshire :  First  Prize,  152.,  for  his  4  years  6  months  and  20  days-old 
"Tom"  (L  8),  brindled  and  white;  bred  by  hiiQself;  sire,  "Duke** 
(D  4) ;  dam,  "  Treasure  "  (L  2). 

WiLLiAii  Thomas  Cox,  The  Hall,  Spondod,  Derby :  Second  Prize,  52.,  for  his 
3  years  5  months  and  11  days-old  "Isaac,"  brindle;  bred  by  himself; 
sire,  "  Conqueror ;"  dam,  "  Beauty." 

James  Davis,  Melcombe  Horsey,  Dorchester,  Dorset :  First  Prize,  102.,  for  his 

1  year  and  3  months-old ;  bred  by  Joseph  Holland  Burbery,  The  Chase, 
Kenilworth,  Warwick. 

£dwabd  Thornton  Twyoross,  Canley,  Coventry,  Warwickshire:  Second 
Prize,  52.,  for  his  1  year  3  months  and  17  days-old,  brindle  and  white ; 
bred  by  himself. 

William  Thomas  Cox  :  the  Reserved  Number^  to  his  1  year  and  11  days-old 
"  Charlie,"  brindle ;  bred  by  himself;  sire,  "  Isaac ;"  dam,  "  Lovely." 

Long-hom  Cows  and  Heifers. 

EiCHABD  Wabneb,  Wcstou  Hill,  Nuneaton,  Warwickshire  :  First  Prize,  102., 
for  his  7  years  3  months  and  24  days-old  "  Lupin,'*  red  and  white ;  bred 
by  himself. 

Libt7Tenant-Colokel  William  Inqe  :  Second  Prize,  52.,  for  his  about  9 
years-old  "  Fillpail"  (F  Y  1),  brindled  and  white;  bred  by  Mrs.  Baker, 
of  Barton-on-the-Heatn,  Shipston-on-Stour,  Warwickshire. 

Edwabd  Thornton  Twycboss  :  the  Reserved  Numher,  to  his  10  years  and 

2  months-old,  red  and  white  ;  bred  by  himself. 

BicHABD  Hemming  Chapman,  Upton,  Nuneaton,  Warwick  :  First  Prize,  102., 
for  his  2  years  3  months  and  2  weeks-old  "  Young  Cumberland,**  white 
and  brindled,  in-calf;  bred  by  himself;  sire,  "Lord  Western;*'  dam, 
"  Cumberland.** 

Joseph  Holland  Bubbert,  The  Chase,  Kenilworth,  Warwickshire:  First 

Prize,  102.,  for  his  1  year  2  months  and  3  weeks-old ;  bred  by  himself. 
Joseph  Holland  Bubbebt  :  Second  Prize,  52.,  for  his  1  year  3  months  and 

3  weeks-old ;  bred  by  himself. 

Kichabd  Hemming  Chapman  :  the  Reserved  Nvmber,  to  his  1  year  1  month 
and  2  weeks-old  "  Lady  Nugent,"  white  and  brindled ;  bred  by  himself ; 
sire,  "  Lord  Warner ;"  dam,  "  Wroxall.** 

Norfdk  and  Suffolk  Pdled  BuOs. 

Sib  Edwabd  Eerbison,  Bart.,  M.P.,  Brome  Hall,  Scole,  Suffolk :  First  Prize, 
152.,  for  his  4  years  and  about  3  months-old  "  Bowbearer,**  red ;  bred  by 
J.  Moseley,  Great  Glemham  Hall,  Framlingham,  Suffolk ;  sire, "  Bull- 
fice  ;'*  dam,  "  Qrimwade.** 

John  Smith,  Crownthorpe,  Wymondham,  Norfolk :  Second  Prize,  52.,  for  his 

4  years  2  months  and  3  weeks-old  "  Bedjacket  2nd,'*  red ;  bred  by  him- 
self ;  sire,  "  Bedjacket.** 

LoBD  Sondes,  Elmham  Hall,  Thetford,  Norfolk :  the  Reserved  Number^  to  his 
3  years  and  8  months-old  "  Tom  Thumall,**  red ;  bred  by  himself. 

Samdel  Wolton,  Newboum  Hall,  Woodbridge,  Suffolk :  First  Prize,  102., 
for  bis  1  year  4  months  and  4  days-old  "  Eclipse,**  red ;  bred  by  him- 
self;  sire,  "  Nonpareil  ;**  dam,  "  Cossell.** 
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Arthub  William  Crisp,  Chillesford,  Wickham  Market^  Suffolk:  Second 
Prize,  5Z.,  for  his  2  years  2  months  and  1  week-old  "Duke,"  red;  hred 
hy  himself;  sire,  "  Yolmiteer ;"  dam,  "  Moss  Rose." 

JjOBD  Sondes:  the  Beserved  Number^  to  his  1  year  and  8  montfas-old 
"  Bufns,"  red;  hfed  by  Thomas  W.  G«oi^e,  of  Eaton,  NorwidL 

Norfolk  and  Suffolk  PclUed  Cows  and  Heifers. 

Sir  Edward  Kebrison,  Bart.,  M.P. :  First  Prize,  10^.,  for  his  about  9  years- 
old  "  Duchess  of  Norfolk,"  dark  red ;  bred  hj  R.  J.  Oliver,  Docking, 
Lynn,  Norfolk ;  sire,  "  Buby ;"  dam,  "  Beauty/ 

Sib  Willouohbt  Jones,  Bart.,  Cranmer  Hall,  Fakenham,  Norfolk :  Second 
Prize,  5Z.,  for  his  3  years  5  months  and  17  days-old  "  Hetty,"  red ;  bred 
by  Lord  Sondes. 

Lord  Sondes:  the  Beserved  Number,  to  his  about  5  years-old  "Crocas," 
red ;  bred  by  Robert  Tash,  of  Shipdham,  Thetford,  Norfolk. 

Lord  Sondes  :  First  Prize,  102.,  for  his  2  yean  and  4  months-old  **  Gond," 
red,  in-calf;  bred  by  himself. 

Lord  Sondes  :  Second  Prize,  52.,  for  his  2  years  and  6  months-old  "  Bubj," 
red,  in-calf;  bred  by  himself. 

Samuel  Wolton,  Newboum  Hall,  Woodbridge,  Suffolk:  the  Beaerved 
Number,  for  his  2  years  4  months  and  16  days-old  "  Favourite,"  red,  in- 
calf  ;  bred  by  himself ;  sire,  "  Red  Robin ;"  dam,  "  Cosselt" 

Lobd  Soiides  :  First  Prize,  102.,  for  his  1  year  and  3  months-old  "  Cheny," 
red ;  bred  by  himself. 

Sib  Edwabd  Kerrison,  Bart.,  M.P. :  Second  Prize,  5Z.,  for  his  1  year  and 
11  months-old  "Plover  the  2nd,''  red;  Iwed  by  himself;  sire,  "Bow- 
bearer  ;"  dam, "  Plover." 

North  Wale$  Com. 

Richard  Hart  Habvey,  Harroldstone,  Haverfordwest,  Pembrokeshire :  Rrst 
Prize,  102.,  for  his  6  years  and  2  months-old  *'  Maud,"  black  (Anglesea); 
bred  by  R.  Rowlands,  Plaspenmynydd,  Llangefni,  Anglesea. 

Richard  Habt  Habvey  :  Second  Prize,  52.,  for  his  7  years  and  2  month»-old, 
"  Gwendoline,"  black  (Anglesea) ;  bred  hj  Edward  Richards,  of  Ynis, 
Llanerchymedd,  Anglesea. 

SouA  Wales  BuU. 

Geobge  Bbown,  Talbenny  Hall,  Haverfordwest :  First  Prize,  102.,  for  his 
2  years  and  8  months-old  "Pembroke,"  black  (Castlemartin) ;  bred  by 
James  PaxoeU,  Lydstep,  Tenby,  Pembrc^. 

South  Wales  Cows  and  Heifers. 

Clabb  Sxwbll  Rxad,  Plumstead  House,  Norwich,  Norfolk :  Fust  FrifS,  102^ 
for  Ids  about  8  years  and  7  months-old  "  Lovely,"  Uack;  bied  by  John 
Lock,  Rowston,  Pembroke. 

Clabe  Sbwelii  Bead:  Second  Prize,  52.,  for  his  about  11  years  and  6 
months-old  "  Lucky,"  black ;  bred  by  W.  B.  Boberts  Loveston,  Pembroke. 

BicHABD  Habt  Habvey  :  the  Beaerved  Number,  to  his  6  years  and  2  months- 
old  *'  Ck)unte86,"  black  (Castlemartin) ;  bred  by  J.  Thomas,  BulUbee 
Farm,  Pembroke. 
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BiCHABD  Hart  Habyst  :  First  Prize,  102.,  for  bis  2  years  and  11  months-old, 
"  Polly,"  black  (Caatlemartin),  in-calf ;  bred  by  James  Parcell,  Lydstep, 
.Tenby,  Pembroke. 

Glabe  Sbwell  Bead  :  Second  Prize,  5Z.,  for  his  about  2  years  and  3  months- 
old,  black,  in-calf ;  bred  by  George  Gwither,  Hoplas,  Pembroke. 

Clabe  Sewell  Bead  :  the  Reserved  Number^  to  his  about  2  years  and  5 
months-old,  black,  in-calf;  bred  by  George  Hood,  Windmill  Hill, 
Pembroke. 

Clabe  Sewell  Head  :  First  Prize,  107.,  for  his  1  year  and  7  months-old, 
black ;  bred  by  George  Hood. 

Kerry  BidU, 

John  Bobthwick,  J.P.,  Prospect,  Carrickfergus,  Antrim :  First  Prise,  152^  for 
his  5  years  and  2  months-old  "  King  of  Kerry,**  black ;  bred  by  himself; 
sire,  "  Black  Knight ;"  dam,  "  Norah." 

James  Smith,  Moyle,  Carlow :  First  Prize,  102.,  for  his  2  years  10  months 
and  19  days-old,  "  The  Mountain  Chief,"  black ;  bred  by  James  Taylor, 
M.D.,  Kilmullen,  Newtown,  Mount  Kennedy,  Wicklow ;  sire,  "  The 
Black  Knight  ;•  dam,  "  Norah." 

Bau^h  Smith  Cusack,  Bohomer,  St.  Doulaghs,  Dublin  :  Second  Prize,  52.,  for 
his  1  year  and  2  months-old  '*  The  King  of  Kerry,"  black ;  bred  by  him- 
self ;  sire,  "  Tommy  Moore  ;*'  dam,  "  Lady  of  the  Lake." 

Kerry  Cow$  and  HeiferB. 

Balph  Smith  Cusack  :  First  Prize,  102.,  for  his  7  years  and  1  month-old 
*•  Kathleen,"  black ;  bred  by  John  Fitzgerald,  Cahirciveen,  county  Kerry ; 
sire,  "Knight of  Kerry;'*  dam,  "Norah." 

John  Bobthwick,  J.P.  :  Second  Prize,  52.,  for  his  6  years  3  months  and  2 
weeks-old  "  Lady  of  the  Lakes,"  black ;  bred  by  the  Earl  of  Charlemont, 
Marino,  Dublin ;  sire,  **  The  Knight  of  Kerry ;"  dam,  "  Lady  Kenmare." 

BAiiFH  Sioth  Cusack  :  First  Prize,  102.,  for  his  2  years  3  months  and  1  day- 
old  "Sappho,"  black,  in-calf;  bred  by  Bichard  Mahony,  Dromore,  Ken- 
mare,  Kerry ;  sire,  *'  King  Pippin." 

Jaxsb  Smith  :  Second  Prize,  52.,  for  his  2  years  5  months  and  22.  days- old 
"  The  Mountain  Maid,"  brown,  in-milk ;  bred  by  the  late  Sir  Edward 
McDonnell,  New  Hagard  Lusk,  Dublin ;  sire,  "  Mangerton ;"  dam, 
"  Beauty." 

John  Bobthwick,  J.P. :  First  Prize,  102.,  for  his  1  year  and  1  month-old 
"  Kate  Kearney,"  black ;  bred  by  the  Earl  of  Charlemont;  mts,  <*  Moun- 
tain Chief ;"  dam,  <*  Diana." 

Jersey  or  Aldemey  Btdls. 

Datxd  Smith,  Browning  Hill  House,  Basingstoke,  Hants :  the  Prize,  102.,  for 
his  3  years  and  4  months-old  "  Paul  Potter,"  brown-chocolate  and  white ; 
bred  by  the  late  Mr.  Sivewright,  Pepper  Park,  Beading,  Berks. 

Albkbt  Lb  Gallais,  La  Mde  House,  Jersey :  the  Reserved  Number^  to  his 
about  3  years  and  2  weeks-old  '*  Butterfly,"  grey,  bred  by  himsell;  dam, 
"  Beauty." 

Babtholomew  Watts,  Don  Street,  St.  Heliers,  Jersey :  the  Prize,  52.,  for  his 
2years  and  2  months-old  " Koble,"  brown,  fawn,  and  white ;  bred  by 
William  Alexander,  St.  Ouens,  Jersey. 

Jakes  Dumbbell,  Ditchling,  Hurstpierpoint,  Sussex :  the  Reserved  Kumherf  to 
his  1  year  and  11-monSis  old  "  Prince  Peacock,"  grey. 
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Jersey  or  AMemey  Cows  and  Heifers, 

FowLEB  Newsam,  J.P.,*  Stamford  Hiil,  Middlesex :  First  Prize,  lOZ.,  for  his 
about  4  years  old,  yellow. 

John  Allnutt,  Clapham,  Surrey :  Second  Prize,  6?.,  for  his  5  years  and  3 
months-old  "  Princess,"  brown  and  white;  bred  by  himself;  aire, 
"  Prince  f  dam,  "  Princess." 

Albert  Le  Gallais,  La  Moie  House,  St.  Aubins,  Jersey :  Third  Prize,  42., 
for  his  6  years  11  months  and  3  weeks-old  twin  cow,  grey  and  white ; 
bred  by  C.  Robin,  Steephill,  St.  Helicrs,  Jersey ;  sire,  Le  Motlee's  bull 

Albebt  Le  Gallais  :  the  Reserved  Number ,  to  his  6  years  11  months  and  3 
weeks-old  twin  cow,  grey  and  white ;  bred  by  G.  Robin ;  sire,  Le  Motlee^s 
bull. 

Albebt  Le  Gallais  :  First  Prize,  lOl,,  for  his  2  years  and  4  months-old, 
grey  and  white,  in-calf. 

Chables  Philip  Le  Cobnu,  Beaumont,  Jersey :  Second  Prize,  51,,  for  his  2 
years  4  months  and  27  days-old,  grey,  in-calf ;  bred  by  himself. 

The  Ret.  Wiluam  Lehpbiebe,  Rozel  Manor,  St.  Heliers,  Jersey :  the  Be- 
served  Number,  to  his  2  years  4  months  and  1  week-old  **  Rozella,*'  brovn 
and  white,  in-calf;  bred  by  himself;  sire,  "  Dapper ;"  dam,  "  Cajsarea." 

Chiemsey  Bulls. 

JoBix  RouGiEB,  Golden  Spurs,'  St.  Peter's  Port,  Guernsey :  the  Prize,  102.,  for 
his  3  years  and  2  months-old  **  Johnny,"  pale  red ;  bred  by  John  Carey, 
St.  Helene,  St.  Peter's  Port. 

Eldbed  Beck,  Quevillette,  St.  Martin's,  Guernsey :  the  Prize,  5Z.,  for  his 
2  years  and  4  months-old  **  Albert,"  fawn  and  white ;  bred  by  himself; 
sire,  a  prize  bull  of  Mrs.  Corey's ;  dam,  **  Fancy." 

Guernsey  Cows  and  Heifers. 

JoHK  Allnutt  :  First  Prize,  102.,  for  his  4  years  4  months  and  4  daysFold 
"  Kerry,"  tortoiseshell ;  bred  by  himself;  sire,  "  Prince ;"  dam,  "Kerry." 

Hekbt  De  Jersey  Le  Lachen,  Norgiots,  St.  Andrews,  Guernsey :  Second 
Prize,  62.,  for  his  4  years  8  months  and  25  days-old  '*  Whitish,  light  red 
and  white  ;  bred  by  Henry  Martel,  Corveoux,  Vale,  Guernsey. 

Eldbed  Beck,  Quivillitte,  St.  Martins,  Guernsey  :  Third  Prize,  42.,  for  his  6 
years-old  "  Alice,"  fawn  and  white,  in-calf;  bred  by  the  late  Sir  William 
Collins,  St.  Peter's  Port. 

JoHK  RpUGDSB :  First  Prize,  102.,  for  his  2  years  10  months  and  20  days-old 
"  Ghiemsey  Lily,"  pale  red  and  white,  in-calf;  bred  by  Nicholas  Domaille, 
Marais,  St.  Peter's  Port. 

John  Allnutt  :  Second  Prize,  52.,  for  his  1  year  5  months  and  11  days-old 
•*  Blossom,"  fawn,  in-calf ;  bred  by  himself;  sire, "  Prince ;"  dam, "  Violet'* 
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Polled  Aberdeen  and  Angus  BuUs. 

Thomas  Lyell,  Shielhill,  Kirriemuir,  Forfarshire:  First  Prize,  202.,  for  his  3 
years  3  months  and  16  days-old  "  Prospero,"  black  (Polled  Angus) ;  bred 
by  himself;  sire,  "Mariner  ;"  dam,  "  Mary." 
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The  Eabl  op  Southbsk,  Kmnaird  Castle,  Brechin,  Forfar :  Second  Prize,  1(M., 
for  his  3  years  1  month  and  9  days-old  **  Druid  "  (225),  black  (Polled 
Angus) ;  bred  by  himself;  sire,  "  Cupbearer  ;"  dam,  "  Dora." 

Thouas  Lyell  :  Third  Prize,  Silver  Medal,  for  his  4  years  3  months  and 
11  days-old  **  Tom  Pipes  "  black  (Polled  Angus) ;  bred  by  himself:  sire, 
"  Mariner  ;'*  dam,  "  Lady  Ann." 

Robert  Walker,  Hillside  House,  Portlethen,  Aberdeen  :  the  Eeserved  Num- 
her^  to  his  5  years  2  months  and  15  days-old  **  Duke  of  Wellington," 
black  (Polled  Aberdeen  and  Angus);  bred  by  himself;  sire,  ''Marquis;" 
dam,  "Lively." 

James  Alexander  Pierson,  The  Guynd,  Arbroath,  Forfarshire :  First  Prize, 
2(W.,  for  his  2  years  2  months  and  26  days-old  "  Young  Alford,"  black 
(Angus),  bred  by  himself ;  sire,  "  Alford ;"  dam,  "  Elizabeth." 

Robert  F.  0.  Farquharson,  Houghton,  Alford,  Aberdeen :  Second  Prize,  10/., 
for  his  2  years  5  months  and  24  days-old  "  Garibaldi,"  black  (Aberdeen- 
shire) ;  bred  by  William  McCombie,  Tillyfour,  Whitehouse,  Aberdeen ; 
sire,  "  Rob  Roy ;"  dam,  **  Pride  of  Aberdeen." 

The  Earl  of  Southesk  :  Third  Prize,  Silver  Medal,  for  his  2  years  and  2 
months-old  "  Diodorus,"  black  (Angus)^  bred  by  himself ;  sire,  "  Wind- 
sor "(221);  dam,  **Dora"  (332). 

*  Alew  Paterson,  Mulben,  Blackhilloch,  Morayshire :  the  Eeserved  Number^  to 
his  2  years  5  months  and  17  days-old  *'  Prince  of  Wales,"  black  (Angus 
and  Aberdeen) ;  bred  by  George  Brown,  Westertown,  Fochabars,  Moray ; 
sire,  "  Prince  Albert "  (237);  dam,  "  Paris  Kate  "  (309). 

WzLLLAH  McCoMBiE,  TiUyfour,  Aberdeen :  First  Prize,  lOZ.,  for  his  1  year  2 
months  and  23  days-old  **  Rifleman,'*  black  (Aberdeenshire) ;  bred  by 
himself ;  sire,  "  Rob  Roy  ;"  dam,  "  Pride  of  Aberdeen." 

Thomas  Ltell  :  Second  Prize,  5Z.,  for  his  1  year  4  months  and  15  days-old 
"  Commodore  Trunnion,"  black  (Angus) ;  bred  by  himself ;  sire,  "  Tom 
Pipes"  (301)  ;  dam,  "Mary  of  Shielhill"  (563). 

The  Earl  of  Southesk  :  Third  Prize,  Silver  Medal,  for  his  1  year  3  months 
and  27  days-old  *'  Julius  Csesar,"  black  (Angus) ;  bred  by  himself ;  sire, 
«  Lord  Clyde  "  (249) ;  dam.  "  Empress." 


Polled  Aberdeen  and  Angus  Cows  and  Heifers. 

William  McCoubie  :  First  Prize,  10/.,  for  his  5  years  old  **  Pride  of  Aber- 
deen," black  (Aberdeenshire),  in-calf;  bred  by  himself;  sire,  <<  Hanton;" 
dam,  "  Chariotte." 

William  McCombie  :  Second  Prize,  5J.,  for  his  11  years  old  **  Charlotte," 
black  (Aberdeenshire),  in-milk ;  bred  by  himself ;  sire, "  Angus ;"  dam, 
**  Lola  Montez." 

The  Earl  of  Southesk:  Third  Prize,  Silver  Medal,  for  his  6  years  3 
months  and  23  days-old  **  Queen  "  (445),  black  (Angus),  in-calf;  bred  by 
the  Trustees  of  the  late  Robert  Scott,  Balwyllo ;  sire,  "  Rob  Roy  "  (56) ; 
dam,  "Maggie"  (433). 

WnxiAM  McCoMBiE  :  First  Prize,  lOZ.,  for  his  2  years  4  months  and  11  days- 
old,  "  Lovely,"  black  (Aberdeenshire)  ;  bred  by  himself ;  sire,  "  Rob 
Roy ;"  dam,  "  The  Belle.^ 

WnxiAM  McCoMBiE  :  Second  Prize,  5Z.,  for  his  2  years  2  months  and  25  days- 
old  "  Zara,"  black  (Aberdeenslore) ;  bred  by  John  Collie,  Ardgay,  Forres, 
Elgin ;  sire,  "  Kinnaird ;"  dam,  "  Hinda," 
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The  £abl  of  Southbsk:  Third'Prize,  Silver  Medais  for  his  2  yean 5 
months  and  12  days-old  *'  Columbia,"  black  (Angns) ;  bred  by  himself ; 
sire,  "  Windsor  "  (221) ;  dam,  «  Caroline." 

BoBEBT  Walker,  Hillside  House,  Portlethen,  Abeideen :  the  BeKirved  JVvin- 
her^  to  his  2  years  and  2  weeks^ld  ''Perdita,"  black  (Abeideen  and 
Angus);  bred  by  the  Earl  of  Southesk;  sire,  "Druid"  (226);  dam, 
"  Princess." 

The  Earl  of  Southsbk  :  First  Prize,  8Z.,  for  his  1  year  5  months  and  1  week- 
old  "  Rosetta,"  black  (Angus) ;  bred  by  himself ;  sire,  "  Druid"  (225) ; 
dam,  "  Rosebud  "  (460). 

Alew  Patersom  :  Second  Prize,  42.,  for  his  1  year  4  months  and  12  days-old 
black  (Angus  and  Aberdeen) ;  bred  by  himself ;  sire,  "  Duke ;"  dam, 
"  Beauty."    . 

Allan  Pollok,  Lismany,  Ballinasloe,  Galway :  Third  Prize,  Silver  Medal, 
for  his  1  year  2  months  and  18  days-old  ''  Kylemore,**  black ;  bred  by 
himself;  dam,  "Molly;"  sire  of  dam,  "  Tillyfour." 

PMed  GaUaway  BhUb. 

Jambs  Beattie,  Newbie  House,  Annan,  Dumfries :  First  Prize,  202.,  for  his 
7  years  and  2  months-old  "  Mosstrooper  Srd,"  black  (Galloway) ;  bred 
by  himself ;  sire,  '*  Mosstrooper  ;**  dam,  "  Lady.'' 

Joseph  Marslakd,  Glenae,  Dumfries :  Second  Prize,  lOL,  for  his  4  Tears  6 
months  and  4  days-old  '*  Samson,"  black  (Galloway) ;  bred  by  Samuel 
Cunningham,  Dimrod  Mill,  Kirkcudbright. 

Jabcss  Graham,  Meikle  Gulloch,  Dalbeattie,  Kirkcudbright:  Third  Prize, 
Silver  Medal,  for  his  5  years  1  month  and  13  days-old  "Hannibal'* 
(201);  bred  by  himself;  sire,  "Guardsman  ;"  dam,  "Hannah^"  (214). 

Patrick  Dudgeon,  Cargin,  Dumfries :  the  Beaerved  NunAer^  to  his  3  years  3 
mcMiths  and  16  days-old  **  Caigin,"  black  (Galloway) ;  bred  by  Mr.  Ealli- 
day,  Kirkcudbright. 

Alexander  Jardinb,  Applegirth,  Lockerbie,  Dumfries :  First  Prize,  101.,  for 
his  1  year  5  months  and  1  week-old  **  Hector,"  black  (Gralloway) ;  bred 
by  James  Cunningham,  Tarbrock,  Castle  Douglas,  Stewartry  of  Kirk- 
cudbright ;  sire,  "  Stanley ;"  dam,  "  Nancy." 

Patrick  Dudoeok  :  Second  Prize,  107.,  for  his  1  year  3  months  and  27  days- 
old  "  Frank,"  black  (Galloway) ;  bred  by  himself;  sire,  "  Caigin;"  dun, 
"  Susie." 

Polled  OaUoway  Cowe  and  Heifere, 

Jambs  Beattie  :  First  Prize,  107.,  for  his  5  years  and  3  months-old  "  Brides- 
maid," black  (Galloway),  in-milk,  with  calf  at  foot;  bred  by  himself;  sixf, 
"  Mosstrooper  3id ;"  dam,  "  Bride." 

The  Duke  op  Buccleuch  and  Queensbebrt,  Drumlanrig,  ThomhiU,  Dum- 
fnes:  Second  Prize,  52.,  for  his  6  yean  5  mcmths  and  18  days-old 
"  McGill "  r 240),  black  (GaUoway),  in-milk  and  in^alf ;  bred  by  himself ; 
sire,  "  Marenall;  dam,  "  Halliday.'' 

The  Duke  of  Buccleuch  and  Queensberrt  :  Third  Prize,  Silver  Medai^ 
for  his  5  years  3  months  and  3  weeks-old  "  Bamdannoch,"  black  (GaUo- 
way), in-milk  and  in-calf;  bred  by  William  Irving,  Bamdannoch,  Auld- 
girth  Bridge,  Dumfries ;  sire,  '*  Young  Mosstroper ;"  dam,  **  Soucie." 

Jakes  Graham  :  First  Prize,  102.,  for  his  2  years  4  months  and  4  dayfr^Id 
"  Enuna  2nd,"  black  (Galloway) ;  bred  by  himself;  sire,  "  Sir  William ;" 
dam,  "  Hannah  "  (214). 


Award  of  Live-Stock  Prizes  at  Battereea.  xxvii 

The  Duke  op  Buooleuch  akd  Qubensberby  :  Second  Prize,  for  his  2  years 
5  monthB  toid  2  days-old  "Mary,"  black  (Galloway),  in-calf;  bred  by 
himself;  siie,  "  Freebooter"  (203);  dam,  "Mary." 

The  Duke  of  Buccletjgh  akd  Queeksbebbt  :  Third  Prize,  Silveb  Medal, 
for  his  2  years  4  months  and  1  day-old  "Jean,**  black  (Galloway ), 
in-<»lf ;  bred  by  himself;  sire,  "  Freebooter  "  (203);  dam,  **  Jean." 

The  Duke  of  Buccleuch  and  Queensbsbrt  :  the  Beaerved  Number^  to  his 

2  years  2  months  and  20  days-old  "  Agnes  **  (Gralloway),  in-calf;  bred  by 
himself;  sire,  " Freebooter '» (203) ;  dam,  "  McGiU  "  (240). 

The  Duke  of  Buccleuch  akd  Queeksbebbt  :  First  Prize,  8Z.,  for  his  1  year 

3  months  and  20  days-old  "  Miss  McGiU,"  black  (Galloway) ;  bred  by 
himself;  sire, «'  Freebooter  "  (203) ;  dam,  ** McGill "  (240). 

Samuel  Thomson,  Blaiker,  Crocketford,  Kirkcudbright :  Second  Prize,  4Z.,  for 
his  1  year  5  months  and  9  days-old  "  Queen  Mary,"  black,  with  a  Uttle 
white  (GaUoway);  bred  by  himself;  sire,  "  Sir  William  ;*'  dam,  "  Mary." 

Patbiok  Dudgeon  :  Third  Prize,  Silveb  Medal,  for  his  1  year  3  months  and 
24  days-old  **  Betty,"  black  (Galloway) ;  bred  by  himself;  sire,  **  Catgin ;" 
dam,  "  Bessie." 

Samuel  Thomson  :  the  Beaerved  Number^  to  his  1  year  4  months  and  20 
days-old  "Duchess,"  black  (Galloway);  bred  by  himself;  sire,  "Sir 
William;"  dam,  "  Maggie." 

Highland  Bulls. 

Jobs  Malcolm,  Poltallodi,  Callton-Mor,  Lochgilphefld,  Arjcyll:  First  Prize, 
20^.,  for  his  6  years  and  1  month-old  "  Dontroon,"  brindled ;  bred  by  the 
Marquis  of  Breadalbane,  Taymouth,  Kenmure,  Perth. 

Allan  Pollok,  Bonachan,  Clachan-Gantire,  Argyll :  Second  Prize,  102.,  for 
his  7  years  2  months  and  1  week-old  "Jura,"  black;  bred  by  the  late 
Neil  Malcolm,  PoltaUoch,  Lochgilphead,  ArgylL 

D.  Fletcheb,  Glenards  Tovermory,  Argyll,  and  Givon's  Grove^  Leatherhead, 
Surrey :  Third  Prize,  Silver  Medal,  for  his  5  years  and  1  month-old, 
yellow  or  chesnut ;  Inred  by  himself. 

Thb  Mabquib  of  Bbeadalbane,  Taymoath  Gastk,  Abeifeldy,  Perth :  First 
Prize,  102.,  for  his  3  years  2  months  and  2  dayfrold,  dun ;  bred  by  himself; 
dam, "  Queen." 

R<WBBT  AmsBSON,  Lochelhi  Eildrnmrale,  Nairn:  First  Prize,  102.,  for  his 
2  years  5  months  and  16  days-old,  black ;  bred  by  John  Gordon,  Balin- 
tomb,  Grantown,  Inyemess. 

Highland  Cows  and  Heifers. 

John  Malcolm  :  First  Prize,  102.,  for  his  5  years  and  2  months-old  "  Shuna," 
dun,  in-milk  and  in-calf;  bred  by  himself;  sire,  *Lailt;"  dam,  "  Bonny." 

Allah  PoUiOK :  Second  Prize,  52.,  fa  his  4  years  and  18  days-old  **  Perth," 
Uack,  in-calf;  bred  by  himself. 

PStbe  Beattie,  DannydeecB,  Inacb,  Aberdeen :  Third  Prize,  Silteb  Medal, 
for  his  4  yean  and  5  montha-old  yellow,  in-milk ;  bred  by  A.  Campbell, 
Ormsarry,  Argyll. 

AIiLAK  Pollok:  the  Beserved  Nwmher^  to  his  7  yean  and  2  months-old 
"  Blackie,"  black,  in-milk ;  bred  by  Bichaid  D.  Campbell,  Jura,  Laggs- 
Jura,  Argyll. 

The  Mabquis  of  Bbbadalbaite  :  First  Prize,  102.,  for  his  3  years  2  months 
and  18  days-old  "  Prosaig,"  dun  ;  bred  by  himself;  dam,  **  Fessy-dhu." 
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The  Mabquis  op  Breadalbake  :  Second  Prize,  5i^.,  for  bis  3  yean  3  months 
and  25  days-old  "Newrack,'*  cream  colour;  bred  by'bimself;  dam, 
"  Grace." 

Allan  Pollok  :  Tbird  Prize,  Silvbb  Medal,  for  bis  3  years  2  months  and 

2  weeks-old  "  Stonefield,"  yellow ;  bred  by  himself. 

BoBEBT  Andebson  :  the  Reserved  Number,  to  his  3  years  1  month  and  1  day- 
old  black;  bred  by  John  Stewart  Duntallan,  Portree,  Isle  of  Skye. 

The  Mabquis  of  Bbeadalbane  :  First  Prize,  82.,  for  his  2  years  3  months  and 

3  dayfr-old  dun ;  bred  by  himself;  dam,  "•Queen." 

The  Mabquis  of  Breadalbake  :  Second  Prize,  42.,  for  his  2  years  4  months 
and  17  days-old  dun;  bred  by  himself;  dam,  "  Dounag." 

John  Malcolm  :  Third  Prize,  Silver  Medal,  for  his  2  years  3  months  and 
15  days-old  "Reeven,"  black;  bred  by  himself;  8U«,  "Ford;"  dam, 
"  Reeven." 

John  Malcolm  :  the  Reserved  Number^  to  his  2  years  3  months  and  2  weeks- 
old  "Scainvhor,"  black;  bred  by  himself;  sire,  "Ford;"  dam,  "Scain- 
vohr." 

Ayrshire  BuUs. 

The  Duke  of  Hamilton  and  Brandon,  Hamilton  Palace,  Lanark:  Fiist 
Prize,  202.,  for  his  5  years  and  1  week-old  •*  Sir  Colin,"  white  and  brown 
flecked ;  bred  by  James  Frew,  Ballinalloch,  Kilsyth,  Stirling ;  sire,  **  Sir 
Walter;"  dam,  "  Queen  of  Beauty." 

Walter  Weir,  Barmulloch,  Springbum,  Lanark :  Second  Prize,  102.,  for  his 
3  years  9  months  and  26  days-old  "  Lord  Douglas,"  brown  and  speckled; 
bred  by  Adam  Strong  and  Co.,  Hoggam  Field,  Glasgow. 

John  Stewart,  Bumside  Cottage,  Strathaven,  Lanark :  First  Prize,  202.,  for 
his  2  years  and  3  months  old  '*  Carnal,"  dark  brown  and  white ;  bred  by 
William  Craig,  Cunningham  Badland,  Dairy,  Ayr. 

The  Duke  of  Atholl,  Dunkeld,  Perth :  Second  Prize,  102.,  for  his  2  yeais 
and  2  months-old,  white  and  brown ;  bred  by  James  Forrester,  Kepder- 
Toch,  Gargnnoch,  Stirlingshire ;  sire,  "  Sir  Colin ;"  dam,  "  Lady-dasher.* 

John  Stewart  :  First  Prize,  102.,  for  liis  1  year  and  4  months-old, "  Defiance,' 
white  flecked ;  bred  by  William  Eskin,  Back  of  Hill,  Houston,  Renfrew. 

Alexander  Oswald,  Auchincruive,  Ayr :  Second  Prize,  52.,  for  his  1  year 

2  months  and  3  weeks-old  "Saint  Quivoz,"  dark  brown  and  white;  bred 

by  himself;  sire,  "  Charlie ;"  dam,  "  Marion." 
John  Stewart  :  Third  Prize,  Silver  Medal,  for  his  1  year  and  2  monthsH)ld, 

flecked,  with  brown  and  white;   bred  by  John    Robertson,  Hacket, 

Dunlop,  Ayr. 

Ayrshire  Cows  and  Heifers, 

The  Duke  of  Atholl  :  First  Prize,  102.,  for  his  7  years-old,  "  Colly  Hill." 
white  and  red  spots ;  bred  by  —  Craig,  Colly  Hill,  Strathayen,  Lanark. 

The  Duke  of  Hamilton  and  Brandon  :  Second  Prize,  52.,  for  his  4  yean  and 
27  days-old,  "  Merryton,"  white  and  red ;  bred  by  James  Howie,  Bran- 
houses,  Galston,  Ayr. 

Mbs.  Wilson,  Forehouse,  Kilbarcham,  R^ifrewshire:  Third  Prize,  Silver 

Medal,  for  her  5  years  and  2  months-old,  brown  and  white. 
The  Duke  of  Atholl  :  the  Reserved  Number,  to  his  5  years  and  1  month-old 
"Castlebum,"  brown  and  white;   bred  by  James  Brown,  Castleban), 
^    Kilwinning,  Ayrshire;  dam,  "Fleching." 
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Thb  Duke  of  Hamilton  and  Brandon  :  First  Prize,  10^.,  for  his  6  years 
2  months  and  3  weeks-old  "Kilbumie,**  dark  red;  bred  by  William 
Caldwell,  Boytleston,  Ardrossan,  Ayr. 

Thb  Earl  of  Strathmore,  Glamis  House,  Glamis,  Forfar  :  Second  Prize,  5?., 
for  his  3  years  1  month  and  2  weeks-old,  brown  and  white;  bred  by 
Lawrence  Drew,  Merryton,  Lanark ;  sire,  "  Sandy ;"  dam,  **  Agnes." 

Ths  Earl  of  Strathmore  :  Third  Prize,  Silver  Medal,  for  his  4  years  and 
2  months-old,  brown  and  white;  bred  by  Mr.  Logan,  East  Kilbride, 
Lanark. 

Mrs.  Wilson  :  the  Reserved  Number,  to  her  4  years  and  2  months-old,  brown 
and  white ;  bred  by  herself. 

John  Stewart  :  First  Prize,  107.,  for  his  2  years  3  months  and  2  weeks-old 
"  Corslet,"  brown  with  spots ;  bred  by  David  Cameron,  Corslet,  Newton 
Meams,  Renfrew. 

Alexander  Oswald  :  Second  Prize,  51.,  for  his  2  years  and  2  months-old 
"  Edith,*'  light  brown  and  white ;  bred  by  Mr.  Torrens,  Mount  Pleasant, 
Kilmains,  Ayr ;  sire,  '*  Caledonia.*' 

Alexander  Oswald:  Third  Prize,  Silver  Medal,  for  his  2  years  and 
2  months-old  "  Elizabeth,"  white  and  light  brown ;  bred  by  Mr.  Torrens ; 
sire,  "  Caledonia." 

David  Tweedie,  Castle  Crawford,  Abington,  Lanark :  the  Reserved  Numler, 
to  his  2  years  1  month  and  3  days-old  "  Ewing,"  brown  and  white ; 
bred  by  himself;  sire,  **  The  Prince ;"  dam,  "  Ewing." 

John  Stewart  :  First  Prize,  SL,  for  his  1  year  and  3  months-old  "  Koxey," 
white  and  brown ;  bred  by  John  Marshall,  Arblees,  Motherwell,  Lanark. 

John  Stewart  :  Second  Prize,  4?.,  for  his  1  year  and  2  months-old  "  Basay," 
brown  and  white  flecked :  bred  by  William  Stirrat,  Lo«hrig,  Kilbumie, 
Ayr. 

John  Stewart  :  Third  Prize,  Silver  Medal,  for  his  1  year  and  3  months-old 
**  Rosy,"  brown ;  bred  by  James  Orr,  Lochrig,  Kilbimie,  Ayr. 

The  Duke  of  Hamilton  and  Brandon  :  the  Reserved  Number,  to  his  1  year 
1  month  and  11  days-old  "  Jessie,"  white  and  red ;  bred  by  Lawrence 
Drew,  Merryton,  Hamilton,  Lanark ;  dam,  **  Airdochrigg." 


HORSES. 

Thor(mgM)red  StaUiotu. 

Henby  Richard  Phillips,  Albert  Gate,  Knightsbridge,  and  Willesden  Pad- 
docks, Kilbum,  Middlesex:  First  Prize,  lOOl,  for  his  9  years-old 
"Ellington,"  dark  brown;  bred  by  Admiral  Harconrt,  Sareton  Park, 
Bedale,  Yorkshire ;  sire,  "  The  Flying  Dutchman ;"  dam,  "  Ellcrdale." 

Chablsb  Edwards  Johnstone,  105,  Gloucester  Place,  Portman  Square: 
Second  Prize,  25Z.,  for  his  6  years-old  "The  Marionette,"  brown;  bred 
by  Mr.  Johnstone,  Sheffield-lane  Paddocks,  Sheffield,  Yorkshire;  sire, 
••  Touchstone  ;'*  dam,  "  Marion." 

Tom  Husset,  Stud  Farm,  Skirmett,  Henley-on-Thames,  Oxfordshire:  the 
Reserved  Number,  to  his  13  years-old,  "Sir  John  Barleycorn,"  dark 
brown;  bred  by  himself;  sire,  "  The  Baron;"  dam,  "Loveslip." 
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Eunter  StaUicna, 

John  Maknino,  Orlingbury,  Wellingborough,  Northamptonshire :  First  Prize, 
3(X.,  for  his  5  years-old  "  British  Statesman,"  yery  dark  bay ;  bred  Vy 
Sir  Wilfred  Lawson,  Bart.,  Brayton  Hall,  Carlisle;  sire,  "Britidii 
Teoman ;"  dam,  "  Madam." 

Rous  John  Coopeb,  Blythburgh  Lodge,  near  Halesworth,  Suffolk:  Second 
Prize,  15Z.,  for  his  3  years-old  "Billy  Barlow,"  bay;  bred  by  Mr.  Fer- 
guson, Harcour  Lodge,  Carlisle,  Cumberland ;  sire,  *'  Royal  Ravenhill." 

RoBEBT  Glasscock,  Great  Saling,  Braintree,  Essex :  the  Heserved  Number^ 
to  his  16  years-old  "Horatio,"  dark  brown;  bied  by  Thomas  Kxon 
Ridley,  Chelmsford ;  sire,  "  Cain." 

Hunter  Brood  Mares. 

LoBD  Bebnebs,  Keythorp  Hall,  Leicester :  First  Prize,  207.,  for  his  14  years- 
old  "  Barbara,"  bay ;  bred  by  himself ;  sire,  **  Sp<M:t8man." 

Hunter  Qeldinga, 

ROBEBT  AND  JoHN  RuBSELL,  Horton  Eirby,  Dartford,  Kent :  First  Prise,  20^^ 
for  their  5  years  and  2  months-old,  chesnut ;  bred  by  John  Bnisell, 
Horton  Eirby ;  sire,  "  Marsyas." 

John  Hekbt  Elwes,  Colesboume,  Cheltenham :  Second  Pnze,  lOl^  for  his 
5  years-old,  bay ;  sire,  **  Prince  Royal." 

John  B.  Booth,  Killerby,  Catterick,  Yorkshire :  the  Beaerved  Number,  to  his 
4  years-old,  "  Beechwood,"  bay  and  brown ;  bred  by  S.  Atkinson,  Dar- 
lington ;  sire,  "  Lancewood." 

Hunter  Mare, 

John  Robinbon,  Hntton,  Rudly-by-Yarm,  Yorkshire :  Krst  Prize,  201.,  for 
his  4  years-old  "Lady  Bird,"  bay;  bred  by  himself;  dam,  *^ Cleveland 
Lass." 

Carriage  StaUums, 

Geoboe  Holmes,  Newbegin,  Beverley,  Yorkshire :  First  Prize,  202.,  for  his 
4  years-old  "  Young  Pottinger,"  brown ;  bred  by  Mr.  Dodsworth,  Seamer, 
Yarm ;  sire,  "  Pottinger." 

Joseph  Kitchin,  Dunsdale,  Westerham,  Kent :  Second  Prize,  lOL,  for  his 
7  years-old  "  Speculation,'*  bay ;  bred  by  Marmaduke  Walker,  Adding- 
ton  Lodge,  Croydon,  Surrey;  sire,  "Cleveland  Short  Legs;"  dam, 
«  Coldstream." 

Carriage  Brood  Mare, 

Rous  John  Coopeb  :  First  Prize,  20?.,  for  his  7  years-old  bay ;  bred  by  Mr. 
Turdell,  Sutton,  Yorkshire ;  sire,  "  Brutaadorf." 

Geoboe  Holmes:  Second  Prize,  10?.,  for  his  10  years-old,  *•  Polly," hay ; 
bred  by  Mrs.  Maughan,  Kormanby,  Middlesborou^ ;  sire,  "dostzious 
Stranger." 

Henby  Platt,  Bryn-y-Newadd,  Bangor,  Carnarvonshire:  the  Be$erved 
Number^  to  his  7  years-old,  "  Wonderful  Lass,"  bay ;  bred  by  John 
Smith,  Longnewton,  Darlington ;  sire,  "Wonderful  Lad." 
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Boadster  Stallions. 

William  Johnson,  Billinghay,  Sleaford,  liiicoliisliire :  First  Prize,  20?.,  for 
his  10  years-old  "  Merry-legs,"  bay ;  bred  by  himself ;  sire,  "  Old  Merry- 
legs  f  dam,  *  Negotiation." 

HuKTiNOTON  Mabtin,  The  Lawns,  Downham,  near  Ely,  Cambridgeshire: 
Second  Prize,  lOJ.,  for  his  6  years-old  **  Crocus,"  brown ;  bred  by  him- 
self; sire,  "  Young  Fire-away." 

Dennib  Topham  Moss,  16,  Camden  Terrace,  Leeds,  Yorkshire :  the  Beaerved 
Number^  to  his  5  years-old  **  Buck  Merry-legs,"  bay;  bred  by  himself; 
sire,  *•  Flying  Buck ;"  dam,  "  Miss  Burlington." 

Boadster  Brood  Mares. 

Jonathan  Peel,  Enowlmere  Manor,  Clitheroe,  Yorkshire :  First  Prize,  20Z., 
for  his  19  years-old  "  Jessie,"  brown;  sire,  **  Sportsman." 

Hugh  Joscelink  Pebct,  Eskrigg,  Wigton,  Cumberland :  Second  Prize,  lOZ., 
for  his  4  years-old  "  Crafty,"  brown ;  bred  by  Mrs.  Dalzell,  Stainbum 
Hall,  Workington,  Cumberland ;  sire,  **  The  Judge ;"  dam,  **  Crafty." 

Affrtcidiiural  Stallions  {SuffoUes), 

Hebman  Btddell,  Playford,  Ipswich,  Suffolk :  First  Prize,  30?.,  for  his  5  years 
and  3  months-old  **  Colonel,"  chesnut ;  bred  by  Thomas  Bead,  Rendles- 
ham,  Wickham  Market,  Suffolk ;  sire,  "  Major." 

Thomas  Cbisp,  Butley  Abbey,  Wickham  Market :  Second  Prize,  157.,  for  his 
12  years-old  "Marquis,"  chesnut;  bred  by  Charles  Cordy,  Trimley, 
Ipswich ;  sire,  "  Royal  Duke  "  (the  late  Mr.  Catlin*s). 

Thomas  Cbisp  :  the  Beaerved  Number,  to  his  6  years  old  **  Champion,"  chesnut ; 
bred  by  C.  Bame,  Kettleburgh,  Wickham  Market ;  sire,  "  Boxer." 

Heiscbt  Giles,  jun..  Bull  Hill,  Great  Clacton,  Colchester,  Essex :  First  Prize, 
207.,  for  his  2  years  3  months  and  10  days-old  "  Boxer,"  chesnut ;  bred 
by  himself;  aire,  "  Hick's  Prince;"  dam,  "  Brock." 

Thomas  Cbisp:  Second  Prize,  102.,  for  his  2  years-old,  chesnut;  bred  by 
himself ;  sire,  "  Marquis."  • 

William  Steabn,  Elmset  Hall,  Hadleigh,  Suffolk:  the  Beaerved  Nimhei\  to 
his  2  years  1  month  and  3  weeks-old  "Young  Boxer,"  red  chesnut; 
bred  by  G.  F.  Parson,  Waldringfield,  Sudbury,  Suffolk;  sire,  "Old 
Boxer." 


Agricultural  Mares  and  Fillies  {Suffolks), 

WiSLiAM  Thompson,  jun.,  Rose  Cotti^e,  Thorpe,  Colchester :  First  Prize,  202., 

for  his  9  years-old  "  Darby,"  chesnut. 
Samuel  Wolton,  Newboum  Hall,  Woodbridge,  Suffolk :  Second  Prize,  107., 

for  his  7  years-old  "  Moggy,"  chesnut ;  bred  by  himself ;  sire,  Catlin's 

"  Royal  Duke ;"  dam,  "  Moggy." 
Edwabd  Gowing  Hodgson,  Charsfield  Hall,  Wickham  Market :  the  Beserved 

Number,  to  his  6  years-old  "Smart,"  chesnut;  bred  by  himself;   sire, 

Barthropp's  "  Canterbury  Pilgrim." 
GfiOBGE  ToMLiNE,  M.P.,  Nactou,  Ipswich,  Suffolk :  First  Prize,  15^.,  for  his 

2  years  and  2  months-old,  chesnut ;  bred  by  himself;  sire,  "  Hero;"  dam, 

"  Darby." 
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Nathaniel  Geoboe  Babthropf,  CretmgbAm  Kookeiy,  Wickham  Market: 
Second  Prize,  lOL,  for  his  2  yearg-old,  chesnut ;  bred  by  William  Keer, 
Lcvington,  Ipswich  ;  sire,  Barthropp's  "  Hero." 

Saxuel  Wolton  :  the  Beserved  Number^  to  his  2  years-old,  chesnut ;  bred  by 
himself ;  sire,  Barthopp's  **  Hero ;"  dam,  "  Smart." 

Agricultural  StaUicns  (not  SuffoUai), 

Gbobqe  Kempbok,  Pegsdon  Bottom  Farm,  Hitchin,  Herts :  First  Prize,  90?., 
for  his  3  years-old  "Young  Champion;"  bay ;  bred  by  himself;  sire, 
"  lion  King ;"  dam,  "  Diamond.*' 

Matthew  Reed,  Beamish  Bum,  Ghester-le-street,  Durham :  Second  Prize, 
15^,  for  his  6  years  and  1  month-old  "  England's  Glory,"  bay ;  bred  by 
William  Pank,  Borough  Fen,  Northamptonshire ;  sire,  "  England*8 
Glory ;"  dam,  "  Sweep.'*^ 

John  Bbown,  Compton,  Newbury,  Berks :  the  Beserved  Number ^  to  his 
4  years  and  1  month-old  "  Benjamin  Bobbin,"  dark  grey ;  bred  by 
William  Aldworth,  Frilford,  Abingdon,  Berks ;  sire,  "  The  Bloomer." 

David  Beqbie,  Morden,  Mitcham,  Surrey :  First  Prize,  20?.,  for  his  2  years 
1  month  and  3  days-old  "  Young  Briton,"  grey;  bred  by  himself;  sire, 
"  Young  England's  Glory." 

The  Hon.  Colonel  Pennant,  M.P.,  Penrhyn  Castle,  Bangor,  Oamarron- 
shire :  Second  Prize,  10?.,  for  his  2  years  3  months  and  5  days-old,  bay ; 
bred  by  himself ;  sire,  "  Nonpareil ;"  dam,  "  Coll." 

Jaues  Obam,  Shellingford,  Farringdon,  Berkshire  :  the  Beserved  Number,  to 
his  2  years  and  26  days-old  '* Young  Champion,"  chesnut;  bred  by 
himself ;  dam,  **  Diamond." 

AgricuUural  Mares  and  FiUies  (not  Suffdks), 

John  Gat  Attwateb,  Hallingwood  Farm,  Cubberley,  Cheltenham,  Glou- 
cestershire :  First  Prize,  20/.,  for  his  6  years-old  "  Bonnie,"  roan ;  teed 
by  himself;  sire,  "  Young  Noble ;"  dam,  "  Diamond." 

Edwabd  Bedding,  Compton  Marsh,  Farringdon,  Berks :  Second  Prize,  ICL, 
for  his  11  years  2  months  and  2  weeks-old  *' Diamond,"  dark  broim; 
bred  by  himself;  sire,  "  The  Farmer's  Glory ;"  dam,  **  Jewell." 

The  late  Sm  Kobebt  Geobge  Thbogkhobton,  Bart,  Buckland,  Farringdon: 
the  Beserved  Number^  to  his  9  years-old  "  Smiler,"  brown. 

Edwabd  Phillimobe,  119,  High  Street,  Cheltenham,  Gloucestershire :  Fint 
Prize,  15?.,  for  his  2  years  2  months  and  12  days-old  "  Bonny,"  iron 
grey ;  bred  by  John  Waddingham,  Guiting  Grange,  Winchcombe,  Glonoee- 
tershire ;  sire,  "  Sir  William  ;"  dam,  "  &nny." 

The  Duke  of  Richmond,  Goodwood,  Chichester,  Sussex :  Second  Prize,  10?., 
for  his  2  years-old  "  SaUy,"  bay ;  bred  by  himself;  sire,  "  Old  Briton;" 
dam,  «  Clyde." 

The  Dxtee  op  Richmond  :  the  Beserved  Number^  to  his  2  years-old  "  Clyde," 
brown ;  bred  by  himself ;  sire,  "  Young  Briton ;"  dam,  **  Jane." 


Dray  StaUions, 

John  Fobteb,  Bingham,  Nottingham :  Prize  SOI,,  for  his  4  years-old  **  Enter- 
prise," black  roan;  bred  by  himself;  sire,  "Young  Champion;"  dam, 
••  Beauty," 
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WnjjAK  Henrt  Nsale,  Old  Eclipse  Inn,  Mansfield,  Nottinghamsbire :  Prize 
20?.,  for  his  2  years-old  "  London  Prince,"  dark  grey ;  ored  by  himself; 
aire,  "  Waterloo ;"  dam,  ••  Bonny." 

Dray  Mares  and  FtUiee.  i 

WhiLiau  Fctllabd,  Thomey,  near  Peterborough,  Cambs :  Prize  201.,  for  his 
7  years-old  "Bonny,"  bay;  bred  by  himself;  sire,  "Golden  Ball;" 
dam,  •*  Bright." 

John  K.  Tombs,  Langford,  Lechlade,  Gloucestershire:  Prize  152.,  for  his 
2  years-old,  dark  bay. 

Pony  SUdlwns  above  12^  ami  under  14  hands* 

WnxiAU  Blehkirok,  Middle  Park,  Eltham,  Kent :  First  Prize,  152.,  for  his 
10  or  11  years-old  "  Napoleon,"  dun  (Welsh). 

ICicBASL  Shebbiko  Ashwell,  Barrowby,  Grantham,  Lincolnshire:  Second 
Prize,  52.,  for  his  4  years  10  months  and  15  days-old,  chesnut ;  bred  by 
himself;  sire,  "  Record ;"  dam,  "  Lady  Jane." 

JoHK  Bbevob,  M.D.,  Mill  Gate,  Newark,  Notts:  the  Beaerved  Numher,  to  his 
22  years-old  "  Bobby,"  bay ;  bred  by  ihe  late  W.  K. .  Bamsay ;  sire, 
«  Round  Robin." 

Pony  Mares  above  12^  and  under  14  hands, 

Faancis  Cook  Matthews,  Driffield,  Yorkshire:  First  Prize,  102.,  for  his 
6  yean-old  "  Ozone,"  brown  (roadster) ;  sire,  "  Groton  Oil." 

Fbedebick  Bbanwhite,  Long  Melford,  Sudbury,  Suffolk :  Second  Prize,  52., 
for  his  6  years-old  "Pretty  Girl,"  roan  f Norfolk);  bred  by  himself; 
sire,  "  Phenomenon ;"  dam,  "  Brown  Bess. 

JoBK  Beevob,  M.D. :  the  Beserved  Number,  to  his  4  years-old  "  Brazilia,* 
chesnut ;  bred  by  himself;  sire,  "  Bobby  ;*'  dam,  "  Manilla.** 

Pony  Oddings  above  12^  and  under  14  hands. 

Fbbdbbick  Bbanwhite  :  the  Prize  102.,  for  his  5  years-old  "  Pretty  Boy," 
roan  (Norfolk) ;  bred  by  Mr.  Wibrew,  Shimpling,  Sudbury ;  sire,  "  St. 
Hubert." 

Pony  StaiUons  not  exceeding  12^  hands* 

Thoxas  Bakeb,  Lynton,  Bams^ple,  Devon :  the  Prize  152.,  for  his  5  years-old 
''  G^em,"  bay  (Exmoor) ;  bred  by  Robert  Smith,  Emmett*s  Grange,  South 
Molton,  Devon ;  sire,  "Grey  Friar;"  dam,  " Tickle-me-gently." 

Pofy  Mares  not  exceeding  12^  hands, 

William  Henbt  Walkeb,  Wennington,  Romford,  Essex :  First  Prize,  102., 
for  his  5  years-old  "  Kitty,"  mixed  colour  (Home-bred). 

John  Jbffebies  Stoke,  Ashton  Villa,  Wickham-road,  Upper  Lewisham- 
Toad,  Kent:  Second  Prize,  St.,  for  his  3  years  1  month  15  days-old 
"  Cambria,"  brown  (Welsh) ;  bred  by  Frederick  Nevins  Flintoff,  Scybor- 
wen  House,  Llantrissant,  Usk,  Monmouthshire. 

Pony  Oddings  not  exceeding  12^  hands, 

Ijobd  Bbatbbookb,  Heyden,  Royston,  Essex :  the  Prize  lOf.,  for  his  5  yeai's- 
old  "  Oomet,"  grey  (Exmoor). 
VOL.  XXIII.  d 


XXXIV  Atoard  ef  Lwe^SUKk  Prizes  at  Battersta^ 

PRIZES    GIVEN   BY   THE    HIGHLAND    AND   AGEICDL- 

TUBAL  SOCIETY  OF  SCOTLAND, 

ClydetdaU  SuUiiom  and  OdUa, 

Thi  Ddkx  of  Hahiltok  and  Brandov,  Hamilton  Palace,  Lanark :  Hist 
Prize,  30Z^  for  bia  7  yeaw  and  11  days-old  "  Sir  Walter  Scott,"  bay ; 
bred  by  George  Scott,  Ban,  Largs,  Ayr ;  sire,  "  Clyde ;"  dam,  "  Maggie.^* 

William  Ebbb,  Lochend,  Kilbornie,  AyrshiTe :  Second  Prize,  157.,  for  Ik 
6  years  and  15  days-old  "Champion/'  bay;  bred  by  Mr.  Fleming, 
Auchenbothy,  Kilmalcolm,  Renfrew;  sire,  "Prince;"  dam,  "Jest." 

William  STiBLnwi,  M.P.,  Kerr,  Ihinblane,  Plertb:  Thini  Prize,  Silvxb 
Medal,  for  his  5  yean  1  month  and  2  weeks-old  "  Forth,"  bay ;  bied  by 
himself;  sire,  "Clyde;**  dam, " Darling*" 

James  M'Abtkst,  Mncbhart,.  Perth :  the  Beaerved  Number,  to  his  4  yean  sad 

1  month-old  "Garibaldi,''  bay;  bred  by  himself;  sire,  "Clyde;"  dun, 
"  Nance." 

BoBKBT  MowBBAT,  Cambos,  Cladcmannan :  First  Prizes  20?.^  for  hia  2  yeas 

2  months  and  17  days-old,  bay ;  bred  by  himself ;  sixe, "  Prince  of  Wales  ;** 
dam,  "  Tipsey." 

Dakiel  Looak,  Netherton,  Benfrew :  Second  Prize,  lOZ.,  for  his  3  years-old 
"  Rantan  Kobin,"  brown ;  bred  by  Samuel  Boyd,  Ardnaooss,  Campbel- 
ton,  Argyll.;  sire,  "Lofty;"  dam,  "Nancy." 

John  Hendbies,  Kirkwood,  Coatbridge,  Lanark :  Third  Prize,  SiSiYsa  MeqaIi, 
for  hia  2  yeara  and  1  month-old  "  Colonel,"  dark  bay ;  bred  by  B.  C.  B. 
C.  Buchanan,  Drampella»  Coatbridge ;  sire,,  "  B^  Lomond;"  dam, 
"  Jessie." 

BoBEBT  Mowbbat  I  the  Beserved  Number,  to  his  2  years  5  months  and  2  days- 
old  ;  bred  by  himself ;  sire,  "  Prince  of  Wales ;"  dam,  "  Jess." 

Clydesdale  Mares  and  FxOies. 

JoHir  Eebb,  Morton,  Mid  Calder,  Edinburgh :  First  Prize,  201.,  for  hia  6  yeais- 

old  "  Bosie,"  brown. 
James  Gbay,  Blawart  Hill,  Yoker,  Benfrew:   Second  Prize,  102.,  for  his 

5  years  and  1  month-old '^  Jeaaie,"  bay;  bred  Vy  himself;  sire,  "Bob 

Boy;"  dam,  "Jessie." 

Colonel  Buchanan,  DmmpeUier  House,  Coatbridge,  Lanark:  Third  Pzize, 
Silver  Medal^  fpr  his  12  years-old  "  Jess,"  bkck. 

William  Stiblino,  M.P.  :  First  Prize,  16Z.,  for  his  6  years  1  month  and  16 
days-old  "Nancy,"  bay;  bred  by  Moses  Steven,  BeUahouston,  Goran 
by  Glasgow ;  sire,  "  Lord  Baglan ;"  dam,  "  Maggie." 

The  Duke  of  Hamilton  and  Bbandon  :  Second  Prize,  8Z.,  for  hia  3  yean  H 
months  and  19  days-old  '*  Princess  Maud,"  bay ;  bred  by  William  Park, 
Balcohanaran,  Dalmines,  Dumbarton ;  sire,  "  Sir  Colin ;"  dam,  "Jess." 

William  Stiblino,  M.P. :  Third  Prize,  Silteb  Medal,  for  his  7  years  and 
2  months-old  "  Jess,"  light  bay ;  bred  by  Andrew  Buchanan,  Miltony 
Kilmalcolm,  Renfrew ;  sire,  "  Prince." 

William  Stirling,  M.P, :  the  Beserved  Nuviber,  to  hia  3  years  11  months 
and  4  days-old  "  Bessy,"  bay ;  bred  by  Hugh  Boger,  Attiquin,  Maybole, 
Ayr;  sire,  "Farmer's  Glory f  dam,  "Maggie." 
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BoBBBT  FiHSLAT,  EasterhiU,  Glasgow:  First  Piizfi,  107.,. for  his  3  years  1 
month  and  2  weeks-old  **  Bessie  Bell,"  bay ;  hied  by  Mn  Park. 

RoBBBT  ISixTDLAY  I  Second  Prize,  52.,  for  his  3  years*  and  1  month-old  **May 
Gray,"  bay ;  bred  by  himself. 

JoBH  Hkndbiss  :  Third  Prize,  Siltib  Medal,  for  his  3  years-old  "  Jane," 
bay ;  bred  by  Andrew  Dunlop,  Tirferguss,  Campbelton. 

Allan  Pollok,  Bonachan,  Kyntire :  the  Reserved  Number^  to  his  3  yeais 
2  months  and  2  weeks-old  ''  Jean,"  light  bay ;  bred  by  himself ;  sire, 
"  Broom ;"  dam,  "  Jessie  " 


SHEEP. 


WiLLiAH  SAinoAT,.  HohuB  Fierrepolnt,  Notts :  First  Prize,  202.,  for  his  16 
months-old ;  bred  by  himself;  aire,  "M.  Y." 

Tboxas  Edwasd  Pawlett,  Beeston,  Sandy,  Beds :  Second  Prize,  107.,  for  his 
15  months-old ;  fared  by  himself. 

William  Sakday  :  Third  Prize,  52.,  for  his  16  months-old ;  bred  by  himself; 
sire, "  L.  X." 

Thoxas  Edwabo  Pawlett  :  the  Beserned  Number^  to  his  15  m^ths-old ; 
bred  by  himself. 

WauAX  Sasdat  :  the  Gk)LD  Medal,  and  First  Prize,  202.,  for  his  2  years 
and  4  months-old ;  bred  by  himself;  sire, "  G.  N." 

William  Samdat  :  Second  Prize,  102.,  for  his  3  yean  and  4  months-old ;  bred 
by  himself;  sire,  «  G.N." 

WiLLLAM  SAjnxAT :  Third  Prize,  52.,  for  his  3  yearv  and  4  months-old;  bred 
by  himself;  sire,  **  "W.  X." 

WiujAM  Sandat  :  the  Beterved  Number^  to  his  2  years  and  4  months-old ; 
bred  by  himnlf ;  sire,  *<  G.  N." 

Leioe^er  Ewe$ — Pern  of  Five.  , 

William  Sakbat  :  First  Prize,  202.,  for  his  16  months-old ;  bred  by  himself. 

William  Sahdat  :  Second  Prize, -102.,  for  his  16  months-old ;  bred  by  him- 
self. 

William  Lotel,  Nafferton  Grange,  Driffield,  Yorkshire:  Third  Prize,  52.,  for 
his  15  months-old ;  bred  by  himself. 

Lxxdtenant-Colokel  William  Inqe,  Thorpe  Constantine,  Tamworth,  Staf- 
fordshire :  the  Beserved  Number,  to  his  16  months-old;  bred  by  himself; 
sire,  "  D.  W.,"  the  property  of  William  Sanday. 

Lincoln  Bams. 

Thomas  Bumfstead  Mabshall,  Branston,  Lincolnshire :  Fixst  Piize,  15^.,  for 
his  15  months  and  2  weeks-old ;  bred  by  himself. 

Thomas  Bumfstead  Mabshall  :  Second  Prize,  102.,  for  his.  15  mcmths  and 

2  week»-old;  bred  by  himself. 
Jambs  Matfibld,  Billinghay  Daks,  Goningsby,  Linoolnshire :  Third  Prize, 

52.,  for  his  16  months-old ;  bred  by  Charles  Battersby,  Seotteme,  Lincoln. 

John  Clarke,  Old  Bank  House,  Long  Sutton,  Linoolnshire  i  the  Euerved 
Number,  to  his  15  months  and  2  weeks-old ;  bred  by  himself. 

d2 
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Thomas  Buhpstead  Mabshall  :   First  Prize,  152.,  for  his  3  years  and  3 
montha-old;  bred  by  himself. 

JoHK  Clabke  :  Second  Prize,  107.,  for  his  3  years  3  months  and  2  weeks-old ; 
bred  by  himself. 

James  Hatfield  :  Third  Prize,  52.,  for  his  2  years  and  3  months-old;  bred 
by  himself. 

John  Clabke  :  the  Beserved  Number,  to  his  3  years  3  months  and  2  weeks- 
old;  bred  by  Thomas  Marshall. 

Lincoln  Ewes — Pens  of  Five, 

William  Gbeetham,  Stainfield,  Wragby,  Lincolnshire :  ftet  Prize,  152.,  for 
his  15  months  and  3  weeks-old ;  bred  by  himself. 

Cotawcld  Bame. 

WiLLLAM  Gabkb,  Kilkenny  Farm,  Bibary,  Fairford,  Gloucestershire:  First 
Prize,  152.,  for  his  16  months-old ;  bred  by  himself. 

Edwabd  Hakdt,  Sierford,  Cheltenham,  Gloucestershire :  Second  Prize,  102., 
for  his  15  months  and  2  weeks-old ;  bred  by  himself. 

William  Lane,  Broadfield  Farm,  Nortbleach,  Gloucestershire :  Third  Prize, 
62.,  for  his  14  months  and  2  weeks-old ;  bred  by  himself. 

William  Gabne  :  the  Reserved  Number,  to  his  16  m<»ith8-old;  bred  by  him- 
self. 

William  Lane  :  First  Prize,  152.,  for  his  3  years  4  months  and  3  weeks-old ; 
bred  by  himself. 

William  Lane  :  Second  Prize,  102.,  for  his  2  years  3  months  and  2  weeks- 
old;  bred  by  himself. 

Edwabd  Handt:  Third  Prize,  52.,  for  his  3  years  3  months  and  2  weeks-old ; 
bred  by  himself. 

EoBEBT  Gabne,  Aldsworth,  Northleach,  Gloucestershire:  the  Ite$erved 
Number,  to  his  2  years  and  4  months-old ;  bred  by  himself. 

*  CoUuhM  JSrioes— Pen«  of  Five. 

WiLLLAM  Lane  :  First  Prize,  152.,  for.  his  16  months-old ;  bred  by  himself 

John  Kino  Tombs,  Langford,  Lechlade,  Gloucestershire :  Second  Prize,  10?^ 
for  his  16  months-old;  bred  by  himself. 

William  Lane  :  Third  Prize,  52.,  for  his  15  months  and  2  weeks-old ;  bred 
by  himself. 

John  King  Tombs:  the  Reserved  Number,  to  his  16  months-old;  bred  by 
himself. 

Kentish  or  Bomney  Marsh  Bams. 

Fbedebick  Mubton,  Smeeth,  Ashford,  Kent:  First  Prize,  152.,  for  his  13 
months-old ;  bred  by  hinuBelf. 

Thomas  Blakb,  Sycamore  House,  Dymchurch,  Folkestone,  Kent:  Second 
Prize,  102.,  for  his  14  months-old ;  bred  by  himself. 

Gbobgb  Jenneb,  Parsonage  House,  Udimore,  Rye,  Sussex :  Third  Prize,  5/., 
for  his  15  months-old;  bred  by  Robert  &enward,  New  Place  Fkn», 
Icklesham,  Rye. 

Thomas  Blakb  :  the  Reserved  Number,  to  his  14  months-old ;  bred  by  him- 
self. 
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Thoicas  Blake  :  First  Prize,  15^,  for  his  4  years  and  2  montbs-old ;  bred 
by  himself. 

Tho3(A8  Blaks  :  Second  Prize,  102.,  for  his  4  years  and  2  months-old ;  bred 
by  himself. 

Fbedebick  Mubton  :  Third  Prize,  52.,  for  his  3  years  and  3  months- old ; 
bred  by  himself. 

Fbedebick  Mubton  :  the  Reserved  Number,  to  his  2  years  and  3  months-old ; 
bred  by  himself. 

Kentish  or  Bomney  Marsh  Ewes — Pens  of  Five. 

Fbedebick  Mubton  :  First  Prize,  152.,  for  his  15  months-old ;  bred  by  him- 
sel£ 

Fbedebick  Mubton:  Second  Prize,  102.,  for  his  15  months-old;  bred  by 
himself. 

Geobob  Jenneb:  Third  Prize,  52.,  for  his  15  months-old;  bred  by  James 
Hilder,  Lee  Farm,  Bye,  Sussex. 

Chables  Mubton,  Lynstead,  Sittingboume,  Kent :  the  Heserved  Number,  to 
his  14  months  and  2  weeks-old ;  bred  by  himself. 

Long-woclled  Bams  {not  Leicesters,  Lincdns,  Cotsmtds,  or  Keniish). 

John  Ltnn,  Church  Farm,  Stroxton,  Grantham,  Lincolnshire :  First  Prize, 
152.,  for  his  16  months-old  (Lincoln  and  Leicester);  bred  by  himself. 

John  Lynn  :  Second  Prize,  102.,  for  his  16  months-old  (Lincoln  and  Leices- 
ter) ;  bred  by  himself. 

John  Ltnn  :  Third  Prize,  52.,  for  his  16  months-old  (Lincoln  and  Leicester) ; 
bred  by  himself. 

Hugh  Atxmeb,  West  .Dereham  Abbey,  Stoke  Ferry,  Norfolk:  the  Beserved 
Number,  to  his  16  months-old  (West  Dereham) ;  bred  by  himself. 

Joseph  Simpson,  Spofforth  Park,  Wetherby,  Yorkshire :  First  Prize,  152.,  for 
his  3  years  and  3  months-old ;  bred  by  himself. 

Joseph  Simpson:  Second  Prize,  102.,  for  his  2  years  and  3  months-old;  bred 
by  himself. 

Joseph  Simpson  :  Third  Prize,  52.,  for  his  3  years  3  months  and  1  week-old ; 
bred  by  himself. 

John  Ltnn  :  the  Beserved  Number,  to  his  2  years  and  4  months-old  (Lincoln 
and  Leicester) ;  bred  by  himself. 

Long-toooUed  Ewes — Pens  of  Five  (not  Leicesters^  Lincclns,  Cotswolds^ 

or  Kentish), 

Hugh  Atlmeb  :  First  Prize,  152.,  for  his  16  months-old  (West  Dereham) ; 
bred  by  himself. 

Joseph  Simpson  :  Second  Prize,  102.,  for  his  15  months-old ;  bred  by  himself. 

John  Kivq  Tombs  :  Third  Prize,  52.,  for  his  16  months-old  (Cotswold  Grey) ; 
bred  by  himself. 

Soidh  Down  Earns. 

The  Eabl  of  Badnob,  Coleshill  House,  Highworth,  Wilts :  First  Prize,  202., 
tor  his  15  months-old ;  bred  by  himself. 

William  Bigden,  Hove,  Brighton,  Sussex :  Second  Prize,  102.,  for  his  16 
months-old;  bred  by  himself. 
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William  Rigden  :  Third  Prize,  61,,  for  his  16  months-old ;  bred  by  himself. 

William  Riqden  :  the  Beaerved  Number,  to  his  16  months-old ;  hrod  by 
himself. 

William  Riodsn  :  the  Gold  Medal,  and  First  Prize^  201,,  for  his  3  years 
and  4  months-old ;  bred  by  himself. 

LoBD  Walbingham,  Merton  Hall,  Thetfotd,  Norfolk :  Second  Prize,  102.,  lor 
his  2  years  3  months  and  2  weeks-old ;  bred  by  himself. 

LoBD  Walsiugbam  :  Third  Prize,  52.,  for  his  2  years  3  months  and  2  weeb- 
old ;  bred  by  himself. 

LoBD  Walsikgham  :  the  Reserved  Number,  to  his  2  years  3  months  and  2 
weeks-old ;  bred  by  himself. 

SauA-Doun  Etoes — Pens  office. 

The  late  Sib  Robert  Geobge  Thbockmobtok,  Babt.,  Buckland,  Farring^, 
Berks  :  First  Prize,  202.,  for  his  16  inonUuhold  ;  bred  by  hixnselL 

LoBD  Wal»koham  :  Second  Prize,  102.,  for  his  15  months  and  2  weeks-old; 
bred  by  himself. 

The  Eabl  of  Radkob  :  Third  Prize,  52.,  for  his  15  months-old ;  bred  by 
himself. 

LoBD  Waxaikoham  :  the  Beaerved  Number,  to  his  15  months  and  2  weeks-old; 
bred  by  himself. 

Bhropshire  Bams. 

Thomas  Hobtok,  Harnage  Orange,  Shrewsbury,  Salop  :<  Pint  Prize,  152.,  for 
his  about  15  monthfr-old  "  Lord  Salop  ;*'  bred  by  himself;  sire,  "  Duke  of 
Kent." 

Thomas  Maksell,  Adcott  Hall,  Shrewsbury :  Second  Prize,  102.,  for  his  15 
months-old ;  bred  by  himself.  ' 

Heiibt  Matthews,  Montford,  Shrewsbury:  Third  Prize,  SI,,  for  his  15 
months-old;  bred  by  himself. 

Thomas  Hoblet,  Jun.,  The  Fosse,  near  Leamington,  Warwickshire:  the 
Beeerve'd  Number,  to  his  15  months-old  **  Black  Prince  the  2nd  ;*'hred  by 
himself;  sire,  "  Black  Prince." 

Thomas  Hobley,  Jun. :  First  Prize,  152.,  for  his  3  years  3  months  snd  15 
days-old  "  Havelock  ;'*  bred  by  himself ;  sire,  '*  Young  Buckskin." 

Pbice  William  Bowen,  Shrawardine  Castle,  Shrewsbury :  Second  Prize,  102., 
for  his  4  years  and  3  months-old  "  Patentee  4:th ;"  bred  by  S.  Byrd,  The 
Lees,  Stafford ;  sire,  "  Patentee." 

Thomas  Hobton  :  Third  Prize,  52.,  for  his  3  years  3  months  and  2  weeks-old 
"  St.  Patrick  ;'•  bred  by  himself ;  sire,  «*  Old  Shrop^re." 

LoBD  Weklock,  Bourton  Cottage,  Much  Wenlock,  Salop :  the  Beaerved  Num- 
ber, to  his  2  years  and  3  months-old  "  Tommy  No.  1 ;"  bred  by  himself; 
sire,  "  Old  Bheep ;"  dam,  "  Queen  Bet  2nd.'' 

Skropahire  Ewes— Pens  of  five. 

Jambs  and  Edwabd  Cbane,  Shrawardine,  Shrewsbury :  First  Prize,  152.,  for 
their  1  year  3  months  and  2  weeks-old  ;  bred  by  themselves. 

James  and  Edwabd  Cbane  :  Seoond  Prize,  102.,  for  their  15  months^ld;  bred 
by  themselves. 

Henbt  Matthews  :  Third  Prize,  52.,  for  his  1  year  3  monliis  and  2  weeb- 
old  ;  bred  by  himself. 
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Tbouas  HoBLXTy  Jan. :  the  Beterved  Number,  to  his  15  months-old^  hied  hy 
himself. 

HampMre  and  West-Country  Down  Itams, 

Stephen  Kino,  Old  Hayward  Farm,  Hungerford,  Beiiks :  First  Piise,  15/L, 
for  his  16  months  and  2  weeks-old  (West  Country  Dowd)  ;  bred  by 
himself. 

Stephen  King  :  Second  Prize,  lOZ.,  for  his  16  months  and  2  weeks-old  (West 
Country  Down)  ;  bred  by  himself. 

John  Reeks  Neate,  Northingtou  Farm,  Overton,  Hants :  Third  Prize,  5^., 
for  his  17  months  and  1  week-old  (Improved  Hampshire  Down) ;  bred  by 
himself. 

James  L.  Waldron,  Marridge  Hill,  Bamsbury,  Wilts  :  the  Reserved  Number^ 
to  his  16^months  2  weeks  and  4  days-old  (West  Country  Down) ;  bred  by 
himself.  * 

William  Humfbey,  Oak  Ash,  Chaddleworth,  Wantage,  Berks :  Rrst  Prize, 
15^.,  for  his  2  years  and  5  months-(dd  ;  bred  by  himself. 

William  Humfbet  :  Second  Prize,  IQL,  for  his  3  years  o  months  and  10 
days-old ;  bred  by  himself. 

Stephen  King  :  Third  Prize,  5Z.,  for  his  2  years  4  months  and  2  weeks-old 
(West  Country  Down).;  bred  by  himself. 

William  Bbown  Canning,  Chisledon,  Swindon,  Wilts,  the  Reserved  Kumber^ 
to  his  2  years  4  months  and  2  weeks-old  (West  Country  Down) ;  bred  by 
himself. 

.    Hampshire  and  West  Country  Down  Ewes — Pens  office, 

WHiLiAM  Humfbet  :  First  Prize,  157.,  for  his  16  months  and  3  weeks-old 
(West  Country  Down)  ;  bred  by  himself. 

William  Rowdbn  Shittleb,  Bishopston,  Salisbury,  "Wilts :  Second  Prize, 
lOZ.,  for  his  about  16  months  and  2  weeks-old  (Improved  Hampshire  Down); 
bred  by  himself. 

William  Fbancis  Bennett,  CJhilmark,  Salisbury,  Wilts :  Third  Prize,  57., 
for  his  17  months  old  (Improved  Hampshire) ;  hred  by  himself. 

William  Bbowne  Canning  :  the  Reserved  Number,  to  his  16  months  and  2 
weeks-old  (West  Country  Down) ;  bred  by  himself. 

Chableb  Gillett,  Cote  House,  Bampton,  Farringdon,  Berks :  First  Prize,  152., 
for  his  16  months  and  3  weeks-old ;  bred  by  himself. 

Chables  Gillett  :  Second  Prize,  101,,  for  his  16  months  and  23  days-old ; 
bred  by  himself. 

Charles  GJillett  :  Third  Prize,  5?.,  for  his  17  months-old ;  bred  by  himself. 

(Chables  GtILLEtt  :  the  Reserved  Number,  to  his  16  months  and  26  days-old  ; 
bred  by  himself. 

Chables  Gillett  :  First  Prize,  15Z.,  for  his  2  years  4  months  and  27  days- 
old  :  bred  by  himself. 

The  ExECUTOBfl  of  the  late  Samuel  T&eadwell,  Upper  Winchendon, 
Waddesdon,  Aylesbury,  Bucks  :  Second  Prize,  lOZ.,  for  his  about  3  years 
4  months  and  2  weeksK)ld ;  bred  by  Charles  Gillett,  Cote  House,  Bampton, 
Oxford. 

HsNBY  Babnett,  Glympton  Park,  Woodstock,  Oxon :  Third  Prize,  5?.,  for 
his  2  years  and  4  months-old ;  bred  by  H.  L.  Gaskell,  Kiddington  Hall, 
Woodstock,  Oxon. 
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Hbnbt  Lomax  Gaskell,  Eiddington  Hall,  Woodstock,  Oxon :  the  Hmrved 
Number^  to  his  2  years  4  months  and  3  days-old;  bred  by  himselL 

Oxfordshire  Down  Ewe$ — Pern  of  five. 

Chaslbs  Gillbtt:  First  Prize,  15/.,  for  his  16  months  and  3  weeks-old; 
bred  by  himself. 

The  Duke  of  Mablbobough,  Blenheim,  Woodstock,  Oxon :  Second  Fzixe, 
ICX.,  for  his  about  16  months-old ;  bred  by  himself. 

Chables  Howabd,  Biddenham,  Beds :  Third  Prize,  5/.,  for  his  16  months 
and  2  weeks-old ;  bred  by  himself. 

Joseph  Dbuce,  Eynsham,  Oxford :  the  Buerved  NwitnJber^io  his  16  months 
and  2  weeks-old ;  bred  by  himself. 

DoreetPanM. 

Thomas  Danqeb,  Hmitstile,  Bridgwater,  Somerset :  First  Prize,  15/.,  for  his 
17  months  and  3  weeks-old ;  bred  by  himself. 

Thomas  Danoeb  :  Second  Prize,  10/.,  for  his  17  months  and  3  weeks-old ; 
bred  by  himself. 

Fbedebiok  Bond,  Whitelackinton,  Ilminster,  Somerset :  Third  Prize,  SLj  for 
his  18  months-old  ;  bred  by  William  Blake,  South  Petherton,  SomerBet 

Fbedebick  Bond  :  the  Reserved  Number,  to  his  18  months-old ;  bred  bjr 
himself. 

Thomas  Danger  :  First  Prize,  15/.,  for  his  3  years  and  6  months-old ;  bied 
by  himself. 

Thomas  Dangbb  :  Second  Prize,  10/.,  for  his  2  years  5  months  and  3  weeks- 
old  ;  bred  by  himself. 

William  Paull,  Piddletown,  Dorchester :  Third  Pjize,  51.,  for  his  3  yean  5 
months  and  5  days-old ;  bred  by  Matthew  Paull,  Piddletown. 

William  Paull  :  the  Seserved  Number,  to  his  2  years  5  months  andlQdsys- 
old ;  bred  by  Matthew  Paull. 

Dorset  Ewes — Pens  of  Jive, 

Thomas  Dangxb  :  First  Prize,  15/.,  for  his  17  months  and  2  weeks-old ;  bred 

by  himself. 
Thomas  Dangeb  :  Second  Prize,  10/.,  for  his  17  months  and  2  weeks-old; 

bred  by  himself. 
Fbedebick  Bond  :  Third  Prize,  5/.,  for  his  18  months-old ;  bred  by  himself. 

Mountain  Bams. 

Biohabd  Eastwood,  Swinshawe  House,  Burnley,  Lancaster :  First  Prize,  15L, 
for  his  1  year  and  3  months-old  "King  of  the  Forest"  ^Mountain  or 
Lonk) ;  bred  by  Mrs.  Green,  Todley  Hall,  Eeighley,  Torkshire. 

Bichabd  Eastwood:  Second  Prize,  10/.,  for  his  15  months-dd  ** King  of 
Bowland  "  (Mountain  or  Lonk) ;  bred  by  Mrs.  Green. 

Jambs  Mbbson,  Brinsworthy,  North  Molton,  Devon  :  Third  Prize,  5/.,  for  his 
15  months  and  3  weeks-old  (pure-bred  Exmoor) ;  bred  by  himself. 

James  Mebson  :  the  Reserved  Number,  to  his  16  months  and  1  week-old  (pare 
Exmoor) ;  bred  by  himself. 

Jonathan  Peel,  Enowlmere  Manor,  Clitheroe,  Yorkshire :  First  Prize,  1^^ 
for  his  7  years  and  3  months-old  **  Mountain  King"  (pure  Lonk);  bred 
by  W.  Widdup,  Hould  Top,  Silsden,  Yorkshire. 
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JoKATHAN  Feel  :  Second  Prize,  102.,  for  his  4  years  3  months  and  1  week- 
old  ^  Son  of  the  Mountain  King"  (pure  Lonk) ;  bred  by  James  Duerden, 
Marsden,  Golne,  Lancashire ;  sire,  "  Mountain  King." 

James  Quabtly,  Mollaud  House,  South  Molton,  Devon :  Third  Prize,  5Z.,  for 
his  3  years  4  months  and  2  weeks-old  (pure  Ezmoor) ;  bred  by  Philip 
Halse,  Molland. 

Jahes  Mebson  :  the  Reserved  Number,  to  his  2  years  and  4 'months-old  (pure- 
bred Exmoor) ;  bred  by  himself. 

Mountain  Ewes — Pens  of  five. 

JoKATHAN  Peel  :  First  Prize,  15/.,  for  his  1  year  2  months  and  about  3 
weeks-old  "Mountain  Queens  Nos.  41,  42,  45,  48,  50 (pure  Lonk);  bred 
by  himself ;  sire,  "  Mountain  King." 

The  Hokoubable  (colonel  Pennant,  M.P.,  Penrhyn  Castle,  Bangor,  Car- 
narvon :  Second  Prize,  10/.,  for  his  15  months-old  (Cheviot) ;  bred  by 
himself. 

James  Qvabtlt  :  Third  Prize,  5/.,  for  his  15  months-old  (pure  Exmoor) ;  bred 
by  himself. 

Bichabd  Eastwood  :  the  Reserved  A^«m&er,  tohis  15  months-old  (Mountain) ; 
bred  by  Mrs.  Green. 
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TURAL SOCIETY  OF  SCOTLAND. 

Bla^ckfaced  Taps. 

Gavin  Sandilandb,  North  Cumberhead,  Lesmahagan,  Lanark :  First  Price, 
10/.,  for  his  4  years  2  months  ^d  1  week-old  ;  bred  by  himself. 

James  Dbife,  Barr,  Sanquhar,  Dumfries :  Second  Prize,  6/.,  for  his  2  yean 
and  2  months-old  *'  Donald  f  bred  by  David  Toyer,  Knowchead,  Campsie, 
Stirling. 

Robebt  Elliott,  Laighwood,  Dunkeld,  Perthshire:  Third  Prize,  Silveb 
Medal,  for  his  nearly  2  years  and  2  months-old ;  bred  by  himself. 

James  Dbife  :  the  Reserved  Number,  to  his  2  years  and  2  months-old 
"  Campsie ;"  bred  by  David  Toyer. 

Jambs  Dbife  :  First  Prize,  10/.,  for  his  14  months-old  "  The  Ayrshire  Laddie ;" 
Inred  by  Captain  Kennedy,  of  Glenapp,  Ballantrae,  Ayr. 

James  Dbife  :  Second  Prize,  5/.,  for  his  14  months-old  '<  Bob ;"  bred  by 
himself. 

John  Malcolm,  PoltaUoch :  Third  Prize,  Silyeb  Medal,  for  his  15  months- 
old  ;  bred  by  himself. 

James  Dbife  :  the  Reserved  Number,  to  his  14  months-old  "  Baldie ;"  bred  by 
Dayid  Toyer. 

Blackfaeed  Ewes — Pens  of  five. 

AiiLAN  Pollok,  Ronachan,  Clachan,  Cantire,  Argyll,  First  Prize,  8/.,  for  his 
two  3  years  2)  monUiis  and  three  2  years  2)  months-old ;  bred  by  himself. 


xlii  Award  of  Live-Stock  Prizes  at  Battersea. 

Jaxbb  Dbife  :  Second  Prize,  41^  for  hi»  3  yeare  and  2  monfihs-old  "Tk 

Kithsdale  Beauties  ^  bred  by  bimself. 
Samuel  Newall,  Eastby,  Sldpton,  Yorkshire :  Third  Pme,  Silvbb  Medal, 

for  his  4  years  and  3  months-old. 
Jambs  Drifb:  First  Prize,  8Z.,  for  his  14  months-old  «  The  Tochan  Pets  f 

bred  by  himself. 
Alexakdbb  Campbell,  Anchindarroch,  Lochgilphead,  Argyll :  Second  Prize, 

U.,  for  his  15  months-old ;  bred  by  himself. 

Gavin  Sandilands  :  Third  Prize,  Silvbb  Medal,  for  his  14  months  and  1  or 
2  weeks-old ;  bred  by  himself. 

Robert  Elliott  :  the  Reserved  Number,  to  his  about  14moiitli8  old ;  bred  by 
himself. 

Chwi&tTup9. 

Thomas  Bbydok,  Kinnethead,  Moffat,  Dumfriesshire :  First  Prize,  10/^  for  bb 

2  years  2  months  and  3  weeks-old ;  bred  by  himself. 

James  Bbtdok,  Moodlaw,  Langholme,  Dumfries :  Second  Prize,  5Z.,  for  hi*' 

3  years  2  months  and  2  weeks-old ;  bred  by  himself. 

Thomas  Chalmebs  Bobthwick,  Hopsrig,  Langholme,  Dumfries :  Third  Prize, 
SiLVEB  Medal,  for  his  3  years  2  months  and  2  weeks-old;  iHped  by 
himself. 

Thomas  Chalmebs  Bobthwick  :  the  JReserved  Number,  to  his  2  years  2  maDths 
and  2  weeks-old ;  bred  by  himself. 

WiLUAM  Gbaham  HC7NTEB,  Dumfedliug,  Langholme,  Dumfriesshire :  Eist 
Prize,  10?.,  for  his  14  months  and  8  days-old ;  bred  by  himself. 

Robert  Bobland,  Auchincaim,  Closebum,  Thomhill,  Dumfries  :  Second  Prize, 
5/.,  for  his  14  monthsK)ld ;  bred  by  himself. 

William  Gbaham  Hunteb  :  Third  Prize,  Silveb  Medal,  for  his  14  months 
and  9  days-old ;  bred  by  himself. 

Robert  Bqblaio):  the  Beaerved  Numher^io  his  14  months-old;  bred  by 
himself. 

Cheviot  Ewes — Pens  of  five. 

Thomas  Chalmebs  BoETHWieK :  First  Prize,  82.,  for  his  2  and  3  yean  2 
months  and  2  weeks-old ;  bred  by  himself. 

The  Hon.  Colokel  Pennant,  M.P.  :  Second  Prize,  42.,  &t  his  two  4  years 
3  months  and  two  3  years  3  months-old  and  one  2  years  and  3  month»- 
M  ;  bred  by  himself. 

Robebt  Bobtand  :  First  Prise,  62.,  for  his  14  months-old ;  bred  by  huneelf. 
Thomas  Chalmebs  Bobthwick:  Second  Prize,  42.,  for  his  14 months asd 2 
weeks-old ;  bred  by  himself. 

Sm  Gbaham  Gbaham  Montgombby,  Babt.,  M.P.,Stobo  Castle,  Feebki-* 
Third  Prize,  Silveb  Medal,  for  his  about  14  months  and  2  weds-old ; 
bred  by  himself ;  eire,  **  OB{)plegill." 

Thomas  Chalmebs  Bobthwick  :  the  Reserved  Number,  to  his  14  months  and 
2  weeks-old ;  bred  by  himself. 
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large  Breed  Boars. 

John  Dyson,  AdelpM  Hotel,  Dock  Street,  Leeds,  Yorkshire :  First  Prize,  1(W., 
for  his  1  year  7  months  3  weeks  and  G  days-old,  white .  with  spots  ;  bred 
by  himself;  sire,  "  Billy  Bfadl«y ;"  dam,  "  Lady." 

Jobs  Hiokhak,  West  Parade,  Spring  Bank,  Hull :  Second  Prize,  5^.,  for  his 
about  3  years  and  1  month-old  "  (Garibaldi,**  white ;  bred  by  John  Palmer  ; 
tats,  **  Tooag  Heotor ;"  sire  of  dam,  "  Old  Duke." 

WiX£iAM  B&Ai>usY  WAOtXAK,  Carhead  Cross  Hills,  Yorkshire :  tbe  Reserved 
.  Number,  to  his  about  ^  years  7  monUis  and  2  weekaiK)ld  ^  Flag  of  Truce," 
white  (Yorkshire.) 

Small  White  Breed  Boars, 

Michael  CtAyms,  The  Fox  Inn,  WoodhoioBe  Carr,  Leeds :  First  Prize,  lOZ., 
for  his  1  year  1  mimth  and  23  days-old  **  Roger  Bacon  ;'*  bred  by  himself ; 
sire,  Lord  Wenlock's  "  Cato  ;**  dam,  "  Windsor  Lass." 

Geoboe  Mangles,  Givendale,  Bipon,  Yorkshire :  Second  Prize,  52.,  for  his  1 
year  and  2  weeks-old  **  Prizetaker,"  white  (Yorkshire  and  Cumberland) ; 
bred  by  liimself ;  sire,  '*  Diamond  -^  dam,  '*  Princess." 

Geobge  Mangles:  the  Beserwd  Number,  to  his  9  monfh»o3d  ''Lottenr," 
white  (Yorkshire  and  Cumberland) ;  bred  by  himself ;  sire,  **  Diamond ;" 
dam,  "  Beauty." 

8maU  Blade  Breed  Boars. 

Gbobge  Mumfobd  Sexton,  Wherstead  Hall,  Ipswich,  Suffolk :  First  Prize, 
102.,  for  his  1  year  2  months  and  13  days-old  <*  Chaff"  (Improved  Suffolk) ; 
bued  by  himfself ;  sire,  **  Terror ;"  dam,  "  Canterbury  Lass  the  Ist" 

Thomas  Crisp,  Butley  Abbey,  Wickham-Market,  Suffolk :  Second  Prize,  52. 
for  his  1  year  and  2.days-old  (Improved  Suffolk) ;  bred  by  himself. 

GxQBaE  Mumfobd  Sextok  :  tbe  Reserved  Number,  to  his  1  year  and  1  day- 
old  ''  Clear  the  Way  "  (Improved  Suffolk) ;  bred  by  himself:  sire, ''  The 
Giant ;"  dam,  sister  to  '*  Negress." 

Berkshire  Boars, 

The  late  Sm  Bobbbt  George  Throckmorton,  Bart.  :  'F^t  Prize,  102.,  for 
his  1  year  10  months  and  1  week-old  *•  Lablache ;"  bred  by  John  Mitchell, 
Ivcr  Lodge,  Uxbridge,  Middlesex ;  sire,  ^^Bucklnid  Boy  ;"  dam,  **  Jenny 
Lind." 

William  Hewer,  Sevenbampton,  Highworth,  Wilts:  Second  Prize,  52.,  'for 
his  1  year  2  months  and  2  weeks-old ;  bred  by  himself;  sire,  "  Uncle 
Tom;"  dam,  "Ruth." 

Bbv.  Henry  G.  Baily,  Swindon,  Wilts :  the  Reserved  Number,  to  his  2  years 
6  months  and  25  days-old  **King  of  Gloucester;"  bred  by  himself;  sire, 
King  of  Warwick ;"  dam,  "  Rival." 


« 


Boars  not' eligible  for  the  preceding  Classes. 

JoHH  Faekinson,  Girlington  Cottage,  Bradford,  Yorkshire :  First  Prize,  lOZ., 
for  his  7  months  and  2  weeks-old  ••Ro«;er,"  white  (Yorkshire) ;  bred  by 
himself-,  sire,  "Victory;"  dam,  "Lucy." 
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William  Baadlbt  Wainman  :  Second  Prize,  52.,  for  his  11  months  and  19 
days-old  ''  Pipe  of  Peace,"  white  (Yorkshire  Middle)  ;  bred  by  himself. 

Geobge  Ghafmak,  Seamer,  Scarborough,  Yorkshire :  the  Beaerved  Number^  to 
his  1  year  8  months  and  16  days-old  '*  Yorkshireman,*  white  and  black ; 
bied  by  J.  Donkin,  North  Grimston,  Malton,  Yorkshire ;  sire»  **  Ajax."* 

Large  Breeding  Sowe, 

William  Bbadlet  Waiiocan  :  First  Prize,  107.,  for  his  aboat  3  yean-old 
"  Bright  Hope,"  white  (Yorkshire). 

Edwabd  Hakrison,  Woodhonse  Moor,  Leeds :  Second  Prize,  5Z.,  for  his  2  yeats 
8  months  and  2  weeks-old  "  Leeds  Lass,"  white ;  bred  by  Thomas  Buker, 
Woodhonse  Lane,  Leeds ;  sire,  '*  Wharfedale  Lad  ;"  dam,  **  Miss 
Havelock." 

Small  White  Breeding  Soufs. 

William  Bradley  Waivman  :  First  Prize,  10?.,  for  his  1  year  3  months  and 
26  days-old  "  Silver  Wing"  (Yorkshire) ;  bred  by  himself.     . 

Samuel  Geateb  Steabk,  Brandeston,  Wickham  Market,  Suffolk :  Second 
Prize,  5Z,,  for  his  2  years  and  6  days-old  "  Victoria  "  (Suffolk) ;  bred  by 
himself;  sire,  ** Duke ;"  dam,  ''Duchess.^ 

Geobgk  Edward  Taylor,  Oatlands,  Leeds :  the  Beterved  Number^  to  bis  1 
year  and  1  week-old  "  Young  Dewdrop ;"  bred  by  Bobert  Topling,  Black 
Grove  Terrace,  Leeds ;  sire,  "  Hero ;"  dam,  "  Jenny." 

SfnaU  Black  Breeding  Sows. 

Georoe  Mumfobd  Sexton  :  First  Prize,  107^  for  his  1  year  1  month  and  8 
days-old  ^  Negress  2nd  "  (Improved  Suffolk) ;  bred  by  himself ;  sire, 
"  Negro ;"  dam,  "  N^reas.^ 

Georoe  Mumford  Sexton  :  Second  Prize,  52.,  for  his  1  year  2  months  and  13 
days-old  "  Bumptious "  (Improved  Suffolk) ;  bred  by  himself ;  aire, 
"  Terror ;"  dam,  "  Canterbury  Lass  1st." 

Samuel  Wolton,  Eesgrave,  Woodbridge,  Suffolk  :  ihe  Beserved  Ntmher,  to 
his  about  4  years  and  8  months-old  "  Miss  Northy  "  (Improved  Suffdk) ; 
bred  by  himself;  sire,  "  Negro ;"  dam,  **  Pug." 

Berhahire  Breeding  Sows, 

The  late  Sir  R.  G.  Throckmorton,  Bart.  :  First  Prize,  101.,  for  his  4  years 
10  months  and  1  week-old  '* Favourite  2nd;"  bred  by  himself;  sire, 
«*  Sir  Robert ;"  dam,  «  Favourite." 

William  James  Sadler,  Bentham  Calcutt,  Cricklade,  Wilts :  Second  Prise, 
5^.,  for  his  2  years  3  months  and  8  days-old  "Bracebridge  the  Third;"* 
bred  by  himself;  sire,  "  Ermington ;"  dam,  '*  Nightingale. 

RoTAL  Agricultural  College,  Cirencester,  Gloucestershire:  the  Baerved 
Number^  to  their  11  months  and  10  days-old;  bred  by  themselves. 

Breeding  Soute^  not  eligible  for  (he  preceding  Claaees, 

William  Bradley  Wainman  :  First  Prize,  10^.,  for  bis  2  years  3  mooihs 
and  2  days-old ''The  Missing  Link,"  white  (Yorkshire  middle  breed); 
bred  by  himself. 

William  Bradley  Wainman  :  Second  Prize,  5^,  for  his  about  2  years  and  4 
months-old  '*  Craven  Belle ;"  white  (Yorkshire  middle  breed) ;  brsd  hy 
John  Birkbeckf  Threapland  House,  Skipton-in-Ciaven,  Yorkshire. 
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William  Eabdlet,  Larkton  Hal],  Malpas,  Cheshire :  the  Beaerved  Number, 
to  his  2  years  9  months  and  26  days-old,  white  with  a  little  blue 
(Cheshire  middle  breed) ;  bred  by  Thomas  Teasdale. 

Large  Breeding  Saw  Pigs — Pens  of  Three. 

WnjJAK  Bradlkt  Waikkak  :  First  Prize,  10?.,  for  his  7  months  and  26 
days-old  white  (Yorkshire) ;  bred  by  himself. 

John  Hickman  :  Second  Prize,  5Z.,  for  his  7  months  and  22  days-old  "  Nancy," 
** Blink  Bonny,"  ••Virago,"  white  (improved);  bred  by  himself;  sire, 
"  Garibaldi ;"  dam,  •'  Miss  Nightingale.*^ 

SmaU  White  Breeding  Sow  Pigs— Pens  of  Three. 

LoBD  Wenlock,  Escrick  Park,  Yorkshire :  First  Prize,  102.,  for  his  7  nx>nth8- 
old ;  bred  by  himself;  sire,  *^  Cumberland ;"  dam,  ••  Antias." 

Lord  Wenlock  \  Second  Prize,  52.,  for  bis  7  months  and  3  weeks-old ;  bred 
by  himself;  sire,  "Cumberland  ;"  dam,  "Princess." 

The  Hon.  Colonel  'Hood  :  the  Reserved  Number  to  his  7  months  and  2 
weeks-old  "  Sophy,"  "  Ann,"  "  Jane,"  white :  bred  at  H.R.H.  the  Prince 
Consort*s  Shaw  Farm,  Windsor ;  sire,  "  Buckland ;"  dam,  "  Mayflower." 

SmaO,  Black  Breeding  Sow  Pigs — Pens  of  Three. 

Geoboe  Mumfobd  Sexton  :  First  Prize,  102.,  for  his  7  months  and  9  days-old 
"  Never-give-up  "  (Improved  Suffolk)  ;  bred  by  himself;  sire,  "Terror;** 
dam,  "  Canterbury  Lass." 

Samuel  Wolton:  Second  Prize,  52.,  for  his  6  months  and  1  week-old 
(Improved  Suffolk);  bred^by  himself;  sire,  "Napoleon;"  dam,  "The 
Paris  Belle." 

Berkshire  Breeding  Sow  Pigs-^Pens  of  Three. 

The  Bet.  Henbt  G.  Bailt  :  First  Prize,  102.,  for  his  6  months  and  20 
days-old ;  bred  by  himself;  sire,  "  Rival  Boy ;"  dam,  "  Rival  Princess." 

Joseph  Dbuce  :  Second  Prize,  52.,  for  his  7  months  and  4  days-old ;  bred 
by  himself. 

William  Heweb,  Sevenhampton,  Highworth,  Wilts :  the  Beaerved  Number, 
to  his  7  months  and  2  weeks-old ;  bred  by  himself ;  sire,  "  Gipsy  Boy 
the  15th ;"  dam,  "  Duchess  of  Dorchester." 

Breeding  Sow  Pigs,  not  eligible  for  (he  preceding  Classes^ 

Pens  of  Three. 

W.  B.  Wainman  :  First  Prize,  102.,  for  his  7  months  and  13  days-old,  white 
(Torkshire  middle  breed) ;  bred  by  himself. 

Joseph  Gledhill,  High  Street,  Heckmondwike,  Torkshire :  Second  Prize,  5/., 
for  his  7  months  and  2  days-old,  white  (middle  breed) ;  bred  by  himself ; 
aire,  "  Volunteer;"  dam,  "  Lady  Kfete." 

Geobqe  Chapman,  Seamer,  Scarborough,  Torkshire :  the  Reserved  Number, 
to  his  7  months  and  20  days-old  "  The  Three  Lilies,"  white  and  blue 
(middle  breed);  bred  by  Edward  Dickinson  Nesfield,  Scarborough;  sire, 
"Torkshireman." 
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EOBEIGN  GATTUL 

(JharokUse  Bulls. 

OoMTE  Charles  db  BomLzJ,  ii  VillarB,  D^pKrtement  dt  la  Ni^vre:  Pint 
Prize,  Gold  Medal,  lor  his  2  yean  2  moatha  and  10  days-old  **  FiaDoe^" 
white:  bred  by  hinuelf. 

CharolaUe  Cows. 

CoXTE  Charles  de  BoniLL]^ :  First  Prize,  Gold  Medal,  for  his  4  jesn  4 

monihs  and  2  weeks-old,  white ;  bred  by  himself. 
CoMTE  Charles  de  Bouill£  :  the  Gbajtd  Goij>  MwiULy  for  tha  above  Ball 

and  Cow. 

GcHrernnaise  Bvlts, 

Henry  Josefh  Elitard,  li  Vert,  St.  Denis,  de  Seine-etrMsme :  First  Piise, 
Gold  Medal,  for  his  3  years  and  3  months-old,  greyish  brown ;  bred 
by  M.  Dardenne,  an  Ch&teau  du  Manrens,  pr^  Gimont,  Geis»  Frsnoe. 

Norman  Butts. 

GiOT  (Parfajt,  Ain^X  Cherry,  Cossigny,  Seine-et-Mame :  ^First  Prize,  Gold 
Medal,,  for  his  2  years  and  1  week-old,  roan ;  bred  by  himself. 

Henry  Josefh  Eluard:  Third  Prize,  Bronze  Medal,  for  his  2  yean  9 
months  and  2  days-old,  roan ;  bred  by  M.  Chartier^  &  Amiette  (Seine-et- 
Marne). 

Norman  Cows, 

GioT  (Parfait,  Ain^):  First  Prize,  Gold  Medal,  for  his  5  years  and  2 
months-old;  bred  by  M.  (jroussaTd  Dives  (Euze^st-LoirX 

Henry  Joseph  Eluard  :  Second  Prize,  Silver  Medal,  for  hia  5  years  I 
month  and  2  days-old ;  bred  by  himself. 

GiOT  (Parfait,  AinQ :  Third  Prize,  Bronze  Medal,  for  his  2  years  4  months 
2  weeks  and  3  days-old ;  bred  by  himself. 

Pyrenean  Butts. 

Henry  Joseph  Eluard  :  First  Prize,  Gold  Medal,  for  his  2  yean  sad  9 
months-old  (Beamese  Bace  Pyrenean) ;  bred  by  Jean  Serre,  k  St.  FsDfit, 
Basses  Pyr^n^s. 

Henry  Joseph  Eluard  :  Third  Prize,  Bronze  Medal,  for  his  1  year  and  10 
months-old  (Pure  Pyrenean^ ;  bred  by  Mr.  Borie  (Comeille),  k  Assod, 
d^partement  des  Basses  Pyr^^es^ 

Breton  Butts. 

Samuel  Cahfield  Baker,  Beaufort  Street,  EJng's  Boad,  Chelsea,  Middksex : 
First  Prize,  Gold  Medal,  for  his  4  years  and  2  months-old  ^  Prince," 
black  and  white. 

GioT  (Pabtait,  AinQ :  Second  Prize,  Silver  Medal,  for  his  2  yens  9 
months  and  16  days-old,  black  and  white ;  bred  by  himselC 

S.  A.  Madame  i^  Princesse  Baciocchi, of  Kom-er-hou^t,  Morbihan,  France: 
Third  Prize,  Bronze  Medal,  for  her  1  year  and  3  months-old,  black  and 
white ;  bred  by  herself. 
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Breton  Cows: 

Qjem  (P ASF  ATS  f  AinQ :  First  Prize,  Gold  Mbdal,  for  bis  2  yeaza  11  months 
and  12  days-old,  white  and  roan ;  bred  by  himselfl 

S.  A.  MikSAHE  LA  Pbupcbbsb  Bacioccbi  :  Second  Prise,  Silver  Mirpat.,  for 
her  4-  yeaia-old,  black  and  white  ;  bred  by  le  Gomte  de  Labonxdonnaie,  a 
Coesandre,  Grand  Champ. 

Henby  Joseph  Elitabd  :  Third  Prize,  Bbonze  Medal,  for  his  5  years  1  month 
and  10  days-old,  black  and  white ;  boad  bjr  M.  Daudign^,  k  Muzillac, 
Morbihan,  France. 

O&er  JFVmcft  Breed  BuHs. 

GiOT  (Paetait,  Ain^) :  First  Prize,  (jold  Medal,  for  his-  S  yean  and  8 
months-old,  pure  (Franche-G[om.t^  ;  bred  by  Ghallea  Ga^jfe^  CharoDoilles 
(Haute-Sa^)«  . 

OAer  French  Breed  Cows. 

GiOT  (Pabfait,  Ain^) :  First  Prize,  Gold  Medal,  for  his  3  yeairs.  and  8 
montha-old,  pare  F^meline  (Franche<-Gomtd) ;  bred  by  Ghajles  Gxappe, 
Channoillea  (Haute-Sadne). 

Flemish  BuOe. 

Henbi  Mahieu,  Tappelle  les  Bonkercfae  (Nord),  Prance :  First  Prize,  Gold 
MbdiATi^  for  his  2  years  and  4  months-old,  red ;  bred  by  himselL 

Flemish  Cows, 

Hekbi  MAHnnr :  First  Prize,  Golb  Medal,  for  his  3  year»  fnd  1  iaaa&-My 
red ;  bred  by  himself. 

DiUch  Caws. 

Gior  (Pakfait,  AinQ :  first  Prize,  Gold  Medai.,  for  hi9  2  yavs  1  moalh 
and  6  days^ld,  red  and  white ;  bred  by  himself. 

Aabnoud  Hendbik  van  Wickeyoobt  Cboumelik,  Berkenrode,  near  Harlem, 
Holland :  Second  Prize,  Silveb  Medal,  for  his  4  years  1  month  and 
17  days-old,  black  and  white  ^  bred  by  himselL 

Swiss  Bulls  (Brown)^ 

FoB8TAin>  jxs  ScHWEiZEBiBEBESf ,  Bawemvereins,  Schwyz :  First  Prize,  GolD' 
Medal,  for  his  2  years  and  4  months-old  (tall  Swiss  race)  brown;  bred 
by  JolMnn  Grossman,  Alpthal,  Canton  Schwyz. 

Bbethebx  Schneideb,  St.  Urbanhof,  Gemeinde  Snssce,  GEUiton  Laaern : 
Second  Prize,  Silveb  Medal,  for  his  1  year  and  3  months-old  (Swiss 
race),  brown ;  bred  by  himself. 

Heinbich  Doldeb,  Feld  Meilen,  near  Ziirich :  Third  Prize,  Bbonze  Medal, 
for  his  2  years  and  4  montha-old^  brown,  tall  and  heavy  ;  bred  by  Jacob 
Walder,  Horgen«  .  . 

Swiss  Cows  (Brown). 

Franz  Cabl  Mettleb,  Goldau,  Canton  Schwyz :  First  Prize,  Gold  Medal, 
for  his  4  years-old  (tall  spotted  race),  brown ;  bred  by  Mr.  Martin, 
at  the  Giizgren  Yberg. 
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HsiNBicH  SoHMiD,  Gattikon  G^meinde,  Thalweil,  Oanton  of  Ziirich,  Spritzer- 
land  :  Second  Prize,  Silyeb  Medal,  for  his  4  years  and  6  monthB-old, 
tall  brown  parest  Swiss  race ;  bred  by  Mr.  Leonz  Henggeler,  in  Unter 
Aegeri,  Canton  of  Zng. 

President  of  the  Swiss  Aobicultural  Socibtt,  Schwtz  :  Third  Prize, 
Bbokzb  Medal,  for  his  4  years  and  3  months-old  (tall  Swiss  race),  light 
brown ;  bred  by  Clemens  Gyr,  in  Einsiedeln,  Canton  of  Schytz. 

Swi$8  BfdU  (Coloured). 

LANDWIBTHSCHAFTUCHE  GE8ET.LSCHAFT  Y.  SiMMSMTHAL   UND  SaANEK  (J.  G* 

Karlen,  Grossrath  in  Erlenbach,  near  Thnn,  Switzerland) :  First  Prize, 
Gold  Medal,  for  his  3  years  3  months  and  24  days-old  (tall  speekled 
race  of  Simmenthal),  red  and  white ;  bred  by  Johann  Elossner,  Latte^ 
bach,  near  Erlenbach,  Berne,  Switzerland. 

BcTBBT,  Jean,  Lussorf,  Commune  de  Guin,  Canton  of  Fribonrg :  Second  Prize, 
Silyeb  Medal,  for  his  4  years-old  (Fribourg)  spotted  red  and  white ; 
bred  by  Pierre  Werro,  at  Baesch,  Commune  de  Guin,  Canton  de 
Fribourg. 

Adrien  Ecoffet,  Villars  Sousmont,  Canton  of  Fribourg :  Third  Prize,  Bbokze 
Medal,  for  his  2  years  1  month  and  15  days-old  (Fribourg  speckled), 
spotted  red;  bred  by  himself. 

Swiss  Cows  (Coloured), 

Adbien  Ecoffey  :  First  Prize,  Gold  Medal,  for  his  5  years  3  months  aiul 
17  days-old  (spotted  Fribourg  race),  red  and  pale  white ;  bred  by 
Mr.  Bdchenbach  at  Gesseuay. 

JeanFbbnakd  de  Lotjb,  de  Treytorrens,  Dorigny,  ptks  Lausanne,  Canton  de 
Yaud,  Switzerland :  Second  Prize,  Silyeb  Medal,  for  his  3  years  and  3 
weeks-old  (taU  spotted  race),  red ;  bred  by  Mr.  Lempen,  at  Betterier, 
Canton  of  Berne,  Switzerland. 

Jean  Febnand  de  Loyjs  :  Third  Prize,  Bronze  Medal,  for  his  3  years  8 
months  and  3  weeks-old  (tall  spotted  raceX  ^  i  ^^  ^Y  <^^c^  Eloooer,  at 
Zweisimmen,  Canton  of  Berne,  Switzerland. 

FOEEIGN  HORSES. 

Heavy  Draught  Horses, 

Dbsyaux  Boze  (agriculturist),  at  CourYille,  department  of  Eur&-et>Loir . 
First  Prize,  Gold  Medal,  for  his  4  years  and  2  months-old  staDion, 
^  Empereur,"  pure  Percheroune  breed,  greyish  black,  deeply  marked  on 
head ;  bred  by  himself. 


FOREIGN  SHEEP. 

IVench  Merino  Bams, 

Charles  Lefebyre,  St.  Esoobille,  d^partement  de  Seine-et-Oise :  the  Gbaxj) 
Gold  Medal,  and  First  Prize,  Gold  Medal,  for  his  3  years  6  mooths 
and  10  days-old ;  bred  by  himself. 

Germain  Victor  Garnod,  Genouilly,  Crisenoy,  departement  de  Seine-ct- 
Mame :  Second  Prize,  Silyer  Medal,  for  his  2  years  and  1  month-old ; 
bred  by  himself. 


Aivard  of  Livestock  Prizes  at  Baitersea^  xlix 

AuousTB  Charles  Louis  Noblet,  Chateau^Renard,  arrondissement  de  Mon- 
targis,  d^partement  du  Loiret:  Third  Prize,  Bronze  Medal,  for  his 

2  years  10  months  and  1  week-old ;  bred  by  himself. 

French  Merino  Ewes — Pens  of  Three. 

Arsekb  GATEfBAU,  Farm  of  Beau  Fran9ai8,  Canton  of  Illiers,  department  of 
Eure-et-Loir :  First  Prize,  Gold  Medal,  for  his  4  years  6  months, 

3  years  6  months  1  week,  4  years  6  months  2  weeks-old;  bred  by 
himself. 

Germain  Victor  Garnod  :  Second  Prize,  Silver  Medal,  for  his  1  year  and 
7  months-old ;  bred  by  himself. 

Maris  Ren^  Bailleau,  Illiers,  department  of  Eure-et-Loir :  Third  Prize, 
Bronze  Medal,  for  his  2  years  7  months  and  10  days-old ;  bred  by 
himself. 

Spanish  Merino  Bams. 

Christian  Carl  Suntheim,  Niedergandem,  near  Gottingcn,  in  Hanover: 
First  Prize,  Gold  Medal,  for  his  1  year-old;  bred  by  M.  Edward 
Kunitz,  Dresden. 

Christian  Carl  Suntheim  :  Second  Prize,  Silver  Medal,  for  his  11  months 
and  20  days-old ;  bred  by  M.  Edward  Kunitz,  Dresden. 

Christian  Carl  Suntheim:  Third  Prize,  Bronze  Medal,  for  his  11  months 
and  5  days-old ;  bred  by  M,  Edward  Kunitz,  Dresden. 

Spanish  Merino  Ewes — Pens  of  Three. 

Frederick  Hometer,  Ranzin,  near  Mokow,  Ponierania :  First  Prize,  Gold 
Medal,  for  his  2  years  and  2  months -old ;  bred  by  himself. 

Frederick  Homeyer  :  Second  Prize,  Silver  Medal,  for  his  2  years  and 
2  months-old ;  bred  by  himself. 

Christian  Carl  Suntheim  :  Third  Prize,  Bronze  Medal,  for  his  4  years, 
2  years  11  months  23  days,  2  years  9  months  19  days-old ;  bred  by 
M.  Edward  Kunitz,  director  of  the  Schaferei,  Dresden. 

Saxony  Merino  Bams. 

Carl  August  Gadeqast,  Thai,  near  Oschatz,  Saxony:  the  Grand  Gold 
Medal,  and  First  Pnze,  Gold  Medal,  for  his  3  years  2  months  and  6 
days-old ;  bred  by  himself. 

Eeinrich  Adolph  Steigkr,  Leutcwitz  and  Lothayn,  near  Meissen :  Second 
Prize,  Silver  Medal,  for  his  2  years  3  months  and  1  day-old ;  bred  by 
himself. 

Saxony  Merino  Ewes-^Pens  of  Three, 

Heinrich  Adolph  SteAer  ;  First  Prize,  Gold  Medal,  for  his  2  years  2 
months  16  days,  2  years  1  month  22  days,  2  years  2  months  13 
days-old ;  bred  by  liimself. 

Carl  August  Gadegast:  Second  Prize,  Silver  Medal,  for  his  2  years 
2  months  16  days,  1  year  2  months  10  days,  1  year  2  months  18 
days-old ;  bred  by  himself. 

Long^Wodled  Bams. 

Oiot  (Parfait,  Ain^ :  Fii-st  Prize,  Gold  Medal,  for  his  2  years  and  5 
months-old  (Soveuse  dc   Mauchamp) ;  bred  by  M.  Lefcvre,  Geviolles 
(Cote  d'Or). 
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1  Aboard  of  Live-Stock  Frizes  at  BaUereea. 

Skort-WoaUed  Bame^  noi  qualified  for  the  above  Classes, 

Acclimatisation  Society,  3,  Duke  Street^  Adelphi,  W.C. :  Beokze  Medal, 
for  their  Chinese,  age  unknown. 

ShortrWoolled  Etees^  noi  qualified  for  the  above  Classes — Pens  of  Three, 

Acclimatisation  Society,  3,  Duke  Street,  Adelphi,  W.C:  Bbonze  Medai, 
for  their  Chinese,  age  unknown. 

Cross-bred  Merino  Bams, 

GiOT  (Pabfait,  Ain^) :  First  Prize,  Gold  Medal,  for  his  2  years  5  montLs 
and  1  week-old ;  bred  by  Godin,  Ain^,  Chatillon-sur-Seine,  Cote  d'Or. 

Pierre  Nigolas  Godin,  Ain^,  Chatillon-sur-Seine,  C6te  d'Or :  Second  Prize, 
Silver  Medal,  for  his  4  years  3  months  and  10  days-old ;  bred  by 
himself. 

Giot  (Pabfait,  Ain§) :  Third  Prize,  Bronze  Medal,  for  his  2  years  5  months 
and  1  week-old  ;  bred  by  Japiot-Coton,  Chatillon-sur-Seine,  C6tc  d'Or. 

Cross-bred  Merino  Ewes — Pens  of  Three. 

Pierre  Nicolas  Godin,  Ain^ :  First  Prize,  Gold  Medal,  for  his  2  years  and 
6  months-old ;  bred  by  himself. 

Pierre  Nicolas  Godin,  Ain^ :  Second  Prize,  Silver  Medal,  for  his  2  years 
6  months  and  12  days-old :  bred  by  himself. 

Pierre  Nicolas  Godin,  Ain^ :  Third  Prize,  Bronze  Medal,  for  his  1  year 
and  6  months-old ;  bred  by  himself. 

FOREIGN  PIGS. 

Henry  Joseph  Eluard:  Silver  Medal,  for  his  1  year  2  months  and 
5  days-old  (Craonnais  boar) :  bred  by  Mr.  De  la  Devansaye,  a  la  De\"an- 
saye,  Maine-et-Loire, 


(    li    ) 


ZSSagS  anb  IKeyott^.— FBIZES  FOB  186S.— All  Prizes  of  the 
Boyal  Agrionhiiral  Sooietj  of  England  are  open  to  general  com- 
petition. Competitors  will  be  expected  to  consider  and  discuss  the 
heads  enmnerated. 


X.   AGBIOTTLTUttE  OF  8TA7F0BDSHXBE. 

Fifty  Sovereigns  will  be  given  for  the  best  Report  on  the 
Agriculture  of  Staffordshire. 

The  principal  geological  and  physical  features  of  the  county  should  he 
described ;  the  nature  of  the  Soil  and  character  of  the  Farming  in  its 
different  districts  or  natural  divisions ;  its  Live  Stock ;  Implements ; 
recent  changes  of  Farm  Management ;  Improvements  lately  intro- 
duced and  still  required ;  raokarkahle  or  oharaoteriatio  ^Vvms ;  the 
influences  exercised  by  neighbouring  nunes  and  factories  on  the 
cropping  of  the  soil,  the  value  of  land,  the  rate  of  prices  and  wages, 
and  on  the  demand  for  timber,  and  consequently  on  the  profitable 
management  ci  woods  and  plantations. 


n.  BBEEDZKG  OF  HUNTEBS  AND  B0AD8TEB& 

T^VENTY-FivE  SOVEREIGNS  wiU  be  given  for  an  approved  Essay  on 
the  Breeding  of  Hunters  and  Roadsters. 

JXL  BESULT8  OF  STEAK  OULTXyATXON. 

Twenty-five  Sovereigns  will  be  given  for  the  best  Essay  on  the 
Results  of  Steam  Cultivation. 

The  following  points  must  be  considered : — 

1.  The  PmUatim  Kf  Waitr: 

Whether  a  more  rapid  escape  of  surface  water  on  strong  soils  has 
been  obeerved. 

2.  Textwr9  ^  the  soil : 

Whether  a  deeper  and  more  perfect  tilth  has  been  obtained. 

3.  Crops: 

e2 


lii  Prizes  for  Essays  and  Reports. 

Crops: 

Whether  the  produce  has  heen  increased. 

The  total  amount  of  work  done  in  a  season ;  the  cumher  of 
days  in  which  the  tackle  haa  been  in  use,  the  nature  of  the 
accidents  and  stoppages  which  have  occurred,  and  the  cost  of 
ordinary  repairs,  breakages  and  improvements  in  the  tackle 
should  be  stated. 


XV.  BIXOiAZMZNa  OF  WASTE  LANDS. 

TwKNTY-FiVB  SOVEREIGNS  will  be  given  for  the  best  Report  on 
the  Eeclaiming  of  Waste  Lands. 

The  works  described  must  have  been  executed  in  England  or  Wales 
within  the  last  ten  years.  The  nature  of  the  soil  and  climate,  the 
plan  and  cost  of  drainage,  clearing  or  grubbing,  marling,  fencing, 
roadmaking;  the  crops  grown,  and  the  course  of  culture  and 
management  to  be  pursued,  should  be  stated. 


▼.    MOVEABLE  FENdNa  FOB  SHEEP. 

Ten  Sovereigns  will  be  given  for  the  best  Essay  on  Moveable 
Fencing  for  Sheep. 

The  cost,  durability,  and  convenience  of  hurdles  of  various  kinds ;  of 
portable  fencing,  wood  or  iron ;  and  of  nets  of  various  materials 
and  meshes,  painted  or  not,  should  be  contrasted. 

7X.   BESTBUOnON  OF  INSECTS  ZKJUBIOUS  TO  AGBIOULTUBE. 

Twenty  Sovereigns  will  be   given  for  the  best  Essay  on  the 
Destruction  of  Insects  Injurious  to  Agriculture. 

The  Essay  may  specially  apply  either  to  the  insects  which  injure  the 
Cereals,  or  to  those  which  destroy  the  Eoot  Crops.  Refereoces  to 
former  treatises  describing  the  nature  of  these  insects  f^hould  be 
brief,  with  special  r^ard  to  the  course  of  action  to  be  pursued. 

Vn.  TBEATMENT  OF  LAXH)  BAHAGED  BT  SALT  WATER. 

FiFi'EEN  Sovereigns  will  be  given  for  an  approved  Essay  on  the 
Treatment  of  Land  Damaged  by  tbe  overflow  of  Salt 
Water. 


Prizes  for  Essays  and  Reports,  liii 


VXZL   ANY  OTHER  AGRKnTLTUBAZi  SUBJISOT. 

Ten  Soy£REiGi9s  will  be  given  for  an  approved  Essay  on  any  other 
Agricnltural  Subject. 


Reports  or  Essays  competing  for  the  Prizes  must  he  sent  to  the  Secretary 
of  the  Society^  at  12,  Hanover  Square^  London^  on  or  before  March  1, 
1863.  Contributors  of  Papers  are  requested  to  retain  Copies  of  their 
Communications,  as  the  Society  cannot  be  responsible  for  their  return* 


RULES  OF  COMPETITION  FOR  PRIZE  ESSAYS. 


1.  All  information  contained  in  Prize  Essays  shall  be  founded  on  experience 
or  observation,  and  not  on  simple  reference  to  books  or  other  sources.  Com- 
petitors are  requested  to  use  foolscap  or  large  letter  paper,  and  not  to  write  on 
both  sides  of  the  leaf. 

2.  Drawings,  specimens,  or  models,  drawn  or  constructed  to  a  stated  scale, 
shall  accompany  writings  requiring  them. 

3.  All  competitors  shall  enclose  their  names  and  addresses  in  a  sealed  cover, 
on  which  only  their  motto,  the  subject  of  their  Essay,  and  thenumber  of  that 
subject  in  the  Prize  List  of  the  Society,  shall  be  written.* 

4.  The  President  or  Chairman  of  the  Council  for  the  time  being  shall  open 
the  cover  on  which  the  motto  designating  the  Essay  to  which  the  Prize  has 
been  awarded  is  written,  and  shall  declare  the  name  of  the  author. 

5.  The  Chairman  of  the  Journal  Committee  shall  alone  be  empowered  to 
open  the  motto-paper  of  any  Essay  not  obtaining  the  Prize,  that  he  may  think 
likely  to  be  useful  for  the  Society's  objects ;  with  a  view  of  consulting  the 
writer  confidentially  as  to  his  willingness  to  place  such  Essay  at  the  disposal 
of  the  Journal  Conmnittee. 


*  Competitors  are  requested  to  write  their  motto  on  the  enclosed  paper  on  which 
their  names  are  written,  as  well  as  on  the  outside  of  the  envelope. 


Ut  Prizes  for  Essays  and  Reports. 

6.  The  oopyright  of  all  Essays  gaining  Prizes  shall  belong  to  the  Society, 
who  shall  aooordlngly  have  the  power  to  publish  the  whole  or  any  part  of  such 
Essays;  and  the  other  Essays  will  be  returned  on  the  application  of  the 
writers ;  but  the  Society  do  not  make  themselves  responsible  for  their  loss. 

7.  The  Society  are  not  bound  to  award  a  prize  unless  they  consider  one  of 
the  Essays  deserving  of  it. 

8.  In  all  reports  of  experiments  the  expenses  shall  be  accurately  detailed. 

9.  The  imperial  weights  and  measures  only  are  those  by  which  calculations 
are  to  be  made. 

10.  No  prize  shall  be  given  for  any  Essay  which  has  been  already  in  prist. 

11.  Prizes  may  be  taken  in  money  or  plate,  at  the  option  of  the  suooessfril 
candidate. 

12.  All  Essays  must  be  addressed  to  the  Secretary,  at  the  house  of  the 
Society,  on  or  before  the  Ist  of  March,  1863. 


(     Iv     ) 


The  Council  have  fixed  the  following  rates  of  Charge  for  Analyses  to 
be  made  by  the  Consulting  Chemist  for  the  hond-Jide  use  of  Members 
of  the  Society;  who  (to  avoid  all  unnecessary  correspondence)  arc 
particularly  requested,  when  applying  to  him,  to  mention  the  kind  (if 
analysis  they  require,  and  to  quote  its  number  in  the  subjoined  schedule. 
The  charge  for  analysis,  together  with  the  carriage  of  the  specinieti^,, 
miist  be  paid  to  him  by  members  at  the  time  of  their  appiicatiou. 

No.  1. — An  opinion  of  the  genuineness  of  Peruvian  guano,  bone- 
dust,  or  oil-cake  (each  sample) hs. 

„  2. — An  anal^is  of  guano ;  showing  the  proportion  of  moistiirc, 
organic  matter,  sand,  phosphate  of  lime,  alkaline  salts, 
and  ammonia        ..         ..         ..         ..         ..         ..     106. 

„  3. — An  estimate  of  the  value  (relatively  to  the  average  of 
samples  in  the  market)  of  sulphate  and  muriate  of  am- 
monia, and  of  the  nitrates  of  potash  and  soda    ..         ..     10..*. 

„  4. — ^An  analysis  of  superphosphate  of  lime  for  soluble  phos- 
phates only  ..  ..  ..  ..  ..  ..     10s. 

„  5.— An  analysis  of  superphosphate  of  lime,  showing  the  pro- 
XX)rtions  of  moisture,  organic  matter,  sand,  soluble  and 
insoluble  phosphates,  sulphate  of  lime,  and  ammonia  ..     £1, 

„  6. — An  analysis  (sufficient  for  the  determination  of  its  agricul- 
tural value)  of  any  ordinary  artificial  manure  ..  ..     £1. 

„  7. — Limestone : — the  proportion  of  lime,  7«.  6c?. ;  the  propor- 
tion of  magnesia,  10s, ;  the  proportion  of  lime  and  mag- 

^6SI&  ••  ••  ••  •■  ••  ••  ••        X<^^« 

„    8. — Limestone  or  marls,  including  carbonate,  phosphate,  and 

sulphate  of  lime,  and  magnesia  with  sand  and  clay  ..  £1. 
„    9  — Partial  analysis  of  a  soil,  including  determinations  of  clay, 

sand,  organic  matter,  and  carbonate  of  lime       ..         ..     £1. 

„  10. — Complete  analysis  of  a  soil  ..         ..         £3. 

„  11. — An  analysis  of  oil-cake,  or  other  substance  used  for  feediii"; 

purposes;    showing  the  proportion  of  moisture,  oil, 

mineral  matter,  albuminous  matter,  and  woody  fibre ; 

as  well  as  of  starch,  gum,  and  sugar,  in  the  aggregate        £1. 
„  12. — Analyses  of  any  vegetable  product  ..         ..         ..         ..     £1. 

„  13. — ^Analyses  of  animal  products,  refuse  substances  used  for 

manure,  &c.  ..  ..         ..         ..        from  10s.  to  30s» 

»,  14.^-De termination  of  the  "  hardness  "  of  a  sample  of  w^ater 

before  and  after  boiling     ..  ..  ..  ..  ..     10s. 

„  15. — ^Analysis  of  water  of  land  drainage,  and  of  water  used  for 

irrigation    ..         ..         ..         ..         ..         ..         ..     £2. 

„  16. — ^Determination  of  nitric  acid  in  a  sample  of  water  ..         ..     £l.     » 

N.B. — The  ahwe  Scale  of  Cliarges  is  not  applicMe  to  the  case  of  persons 
commercially  engaged  in  the  Manufacture  or  Bale  of  any  Substance  sent  for 
Analysis, 

The  Address  of  the  Consulting  Chemist  of  the  Society  48,  Dr.  Augustus 
VoBLCKBR,  Cirencester,  Gloucestershire,  to  which  he  requests  that  all  letters 
and  parcels  (postage  and  carriage  paid)  ^oald  be  directed :  for  the  convenience, 
however,  of  persons  residing  in  Londoa,  parcels  sent  to  the  Society's  Office,  No. 
12,  Hanover  Square,  W.,  will  be  forwarded  to  Cirencester  once  or  twice  a  week. 


(     Ivi     ) 

inembertf^  Ueterinars  }9ribtUges« 


L— SSBIOUS  OB  EXTENSIYB  DISEASES. 

No.  1,  Any  Member  of  the  Society  who  may  desire  professioual  attendance 
and  special  advice  in  cases  of  serious  or  extensive  disease  amon^  his  cattle, 
sheep,  or  pigs,  and  will  address  a  letter  to  the  Secretary-,  will,  by  return  of 
post,  receive  a  reply  stating  whether  it  be  considered  necessary  that  Professor 
Simonds,  the  Society's  Veterinary  Inspector,  should  visit  the  place  where  the 
disease  prevails. 

No.  2.  The  remuneration  of  the  Inspector  will  be  2L  2».  each  day  as  a 
professional  fee,  and  17.  Is.  each  day  for  personal  expenses ;  and  he  >vill  also 
be  allowed  to  charge  the  cost  of  travelling  to  and  from  the  locality  where  his 
services  may  have  been  required.  The  fees  will  be  paid  by  the  Society,  but 
the  travelling  expenses  will  be  a  charge  against  the  applicant.  This  charge 
may,  however,  be  reduced  or  remitted  altogether  at  the  discretion  of  the  Council, 
on  such  step  being  recommended  to  them  by  the  Veterinary  Committee. 

No.  3.  The  Inspector,  on  his  return  fram  visiting  the  diseased  stoclv,  will 
report  to  the  Committee,  in  writing,  the  results  of  his  observations  and  pro- 
ceedings, which  Report  will  be  laid  before  tlie  Council. 

No.  4.  When  contingencies  arise  to  prevent  a  personal  discharge  of  the 
duties  confided  to  the  Inspector,  lie  may,  subject  to  the  approval  of  the  Com- 
mittee, name  some  competent  professional  person  to  act  in  his  stead,  who  shall 
receive  the  same  rates  of  remuneration. 

n. — Obdinabt  OB  Otheb  Cases  of  Disease. 

Members  may  obtain  the  attendance  of  the  Veterinary  Inspector  on  nny 
case  of  disease  by  pajdng  the  cost  of  his  visit,  which  will  be  at  the  following 
rate,  viz.,  21,  2s.  per  diem,  and  travelling  expenses. 

m. — Consultations  without  visit. 

Personal  consultation  with  Veterinary  Inspector         ..          ..  6s. 

Consultation  by  letter     ..          ..          ..          ..          ..          ..  5s. 

Consultation  necessitating  the  writing  of  three  or  more  letters.'  10s. 

Post-mortem  examination,  and  re]X)rt  thereon..          ..          ..  10s. 

A  return  of  the  number  of  applications  during  each  half-year  being  required 
from  the  Veterinary  Inspector. 

lY. — Admission  of  Diseased  Animals  to  the  Yeterinaby  College  ; 
Investigations,  Leotubes,  and  Bepobts. 

No.  1.  All  Members  of  the  Society  have  the  privilege  of  sending  cattle, 
sheep,  and  pigs  to  the  Infirmary  of  the  Boyal  Veterinary  College,  on  the  same 
terms  as  if  they  were  Members  of  the  College  ;  viz.,  by  paying  for  the  keep 
and  treatment  of  cattle  10s.  6d,  per  week  each  animal,  and  for  sheep  aod 
pigg  '*  a  small  proportionate  charge  to  be  fixed  by  the  Principal  according  to 
circumstances.'* 

No.  2.  The  College  has  also  imdertaken  to  investigate  such  particular  classes 
of  disease,  or  special  subjects  connected  with  the  application  of  the  Veterinary 
art  to  cattle,  sheep,  and  pigs,  as  may  be  directed  by  the  Council. 

No.  3.  In  addition  to  the  increased  number  of  lectures  now  given  by 
Professor  Simonds-— the  Lecturer  on  Cattle  Pathology — to  the  pupils  in  the 
Royal  Veterinary  College,  he  will  also  deliver  such  lectures  before  the  Members 
of  the  Society,  at  their  house  in  Hanover  Square,  txs  the  Council  shall  decide. 

No.  4.  The  Royal  Veterinary  College  will  from  time  to  time  furnish  to  the 
Council  a  detailed  Report  of  the  cases  of  cattle,  sheep,  and  pigs  treated  in  the 
Infirmary. 
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Brandreth,  Humphrey*.  .Houghton  Hall,  Dunstable 

Bridges,  Sir  Brook  William,  Bart,  M.P.^  .Godnestone  Park,  Wingham,  Kent 
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tBuller,  Edward. .  .Dilhome  Castle,  Cheadle,  Staffordshire 

Buxton,  Sir  Robert  Jacob,  Bart. .  .Shadwell  Court,  Thetford 
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fCrayen,  Earl  of. .  .Coombe  Abbey,  Corentr)- 
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De.  Grey  and  Rjpon,  The  Earl . . .  Studley  Boyal,  Ripon 

De  La  Warr,  Earl. .  .Buckhurst  Park,  East  Grinstead,  Sussex 

Denison,  John  Eyelyn,  M.P. . .  .Ossington,  Newark,  Nottinghamshire 

fDerby,  Earl  of. .  .Knowslcy  Hall,  Prescot,  Lancashire 

Dering,  Sir  Edw.  Cholmeley,  Bart*..Surrenden-Dering,  Pluckley,  Kent 

Devonshire,  Duke  of. .  .Holkar  Hall,  Milnthorpe,  Westmoreland 

Dickinson,  Francis  Henry.  •  .King's  Weston,  Somerton,  Somersetshire 

Downshire,  Marquis  of.  •  .Easthampstead  Park,  Wokingham,  Berks 

fDysart,  Earl  of. .  .Buckminster  Hall,  Colstersworth,  Lincolnshire 

Egmont,  Earl  of. .  .Cowdray  Park,  Petworth 

Essex,  Earl  of. .  .Cassiobury  Park,  Watford,  Hertfordshire 

fEtwall,  Ralph. .  •  Andoyer 

Evans,  Thomas  William,  M.P. . . .  AUestree  Hall,  Derby 

fEversley,  Viscount. .  .Heckfield  Place,  Hartford  Bridge,  Hants 

fExeter,  Marquis  of,  K.G....Bnrghley  House,  Stamford,  Lincolnshire 

fEyre,  Charles. .  .Welford,  Newbury,  Berkshire 

Farquharson,  John  James. . .  Langton,  Blandford 

Feilding,  Viscount. . .  Downing,  Holywell 

fFellowes,  Edward,  M.P.. .  .Ramsey  Abbey,  HuBtingdon 

Feversham,  Lord. .  .Duncombe  Park,  Helmsley,  Yorkshire 

fFortescue,  Earl. .  .Castle  Hill,  South  Molton,  Devon 

fFreeland,  H.  W.,  M.P.. .  .Chichester 

Freshfield,  James  William.  ..Mynthurst,  Leigh,  Reigate 

fFuUer,  Francis.  •  .21,  Parliament  Street,  S.W. 

Gibbs,  Ben.  Thomas  Brandreth.  •  .47,  Half  Moon  Street,  London,  W. 
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LoTdace,  Earl  of. .  vEast  Horsley,  Ripley,  Surrey 
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AUday,  John. .  .Giiaton,  Watton,  Noifclk 
fAllen,  B.  Haigh. .  .Longerofta  Hall,  Uehfield 
Allen,  Chaa.  W.. ..The  Moor,  Kington,  Uerefinda. 
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Allett,W.T. . .  Little  Stambridge  HaU,Boehfioed.  1 

Allenby,  Oeo^e. .  .HaUlngton.  Loath,  Uneolndilre 

f  AUftey,H.W..  .Hemingferd  Ho.,  St»tftard««n.ATpA 

fAllAey,  Bobert.  •  .Wakefield  Pkrk,  Beading 

Allender,  O.  M.. . . Manor  Vaxm,  Qaalnton,linnelefw- 

Allerton,  George  R.. .  .Barling,  Roehfbrd.  ftaez 
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f  Ambler,  Henry. .  •  WatUmen  Hall,  HaBlkx 

Aram,  John..  .GleTeiaBda,  Lyme,  DetwC 

Amea,  Geeege  Henry, .  .Cote  Howe,  Briilol 
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Andrna,  nanda.  •  .Sbudbory,  Sonthflee^  Gkuremnd 

Angaa,  Wm.. .  .Neawiek,  DriOeld 
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Ankeri,  Bobert B....HnxIey  Green, Cheater 
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fBirkbeck,  Henry. .  .Norwich 
f Birkbeck.  Robert. .  .Gatton,  Relgate 
Birket,  C... .Plungington  Hall.  Preston,  Lancashire 
Blrkin,  Richard...  A psley  Houxe,  Nottingham 
Birmingham.  Wm.. . .  fUUerton.  Broadclist.  Devon 
Blrt,  Jacob. .  .30,  Sussex  Gardens,  Hyde  Park.  W. 
Bisooe,T.P.B.. .  .Kingellie  House.  Newton,Invemesa 
Bishop,  John. .  .3,  The  Walk,  Market  PI..  Norwich 
Black,  Edward. .  .High  Street,  Boston 
Black,  James. .  .20,  Great  George  Street,  S.W. 
Black.  John. . . Marske  Farm,  Redcar,  Torkahire 
Blackboum.  D.. .  .Temple  Brewer,  Slealbrd,  Line. 
Blackbume.  Jas.  Taddy ...  1 7,  Parlament St.,  S.W. 


Blackbome,  J.  L. . .Hale,  Warringtoa" 
Blackbume.  LU-CoLL.  Jan.. .  .Hale  HalVWuriagtim 
BUekden,  J.C. . . .  HeatfacrsUir  Ho.,ColdatnBB,N3. 
fBUcker,  M.  H. . .  .Claremount.  Claiemuiiis,  Mayo 
Blackett,  Sir  B.,  Bart.. .  .Malfen,  Newesatleoa-Tyne 
Blaekstone,  J.. . .  1,GloDieester  Rd..Regent'sPk.J?.W. 
Blagrave.  Col.  John. .  .Galoot  Park,  Beading,  Betks 
t Blair.  John... 

BUke,  Alfred. .  .Sotton,  Stantoo-HareoBrt,  Witney 
Blake.  Francis  John. .  .Norwidi 
Blake,  Jas.. .  .Birehmore,  Blackwater,  ble  of  Wlglit 
Blake,  Thoa. . .  Sycamore  Ho.,  D^'Bcfanreh.  FelkesUne 
Blake.  William... Bridge.  Sonth  Pethrrtoa 
Blake,  Wm.  John. .  .Danesbury,  Welwyn 
Bland,  George... Coleby  Hall.  Lineoln 
Bland.  William. .  .Hartlip.  Sittingbonme 
Blane,  Colonel  Bobext. .  .2nd  Life  Gnaida 
fBIanshard,  Richard. .  .53.  Vhaneery  Lane,  W.C. 
Blaahill,  Henry. .  .Steps  Farm.  Downhill,  Herefoid 

Blenoowe,  J.  George,  M.P Danny, Hnrstpierpoiat 

f  Blencowe,  Robert  A...  The  Hooke.  Lewea 
Blencowe,  Robert  Willis. ..'Hie  Hofike.  Lewes 
Blenkiron,  William. .  .Middle  Pkrk,  Btham 
fBlisset,  Rev.  H:. .  .Letton,  Weobley.  Rerefofd 
Blomfteld,  John. . .  Warfaam,  Wells,  Nurfolk 
Bloomer,  G.  B. .  ."Hie Fsrm,  Lower StonnaU,  WsIssU 
Bloxsidge,  Samnd. . .  Warwide 
Blnndell,  J.. .  .Bundeden,  Sontbampton 
Blundell,  John. .  .Crook  HsU,  Chorley 
Blnndell,  W.  H.. . .  Bxoadwateia  Mill. Oddetminstal 
Blnrton.  W.  Monntfort. .  .Field  Hall,  Uttoxeter 
Blyth.  D*Urban. .  .Great  Massiogham,  Rongfaam 
Blyth.  H.  E.... Sussex  Fkrm,  Bumham,  Lynn  . 
fBlyth,  James. .  .X4,  Hyde  I^rk  Gaxdena.  W. 
fBoard,  John. .  .Westerfaam,SeTenoaks 
Boarda,  Edward. . .Edmonton,  N. 
Boards,  William. .  .Bdmanton,  N. 
fBoby,  Charles.,  .Stntton,  Ipswich 
Bodenham,  Charles. .  .Hereford 
tBody.  R.  B.. ..Hyde  Btid,  Shinildll;  Eeading 
Boger,  DeeUe. . .  Wcladon,  Devonpart 
fBoghurst,  William  P.... Prating  Abbey, Oftlehertcr 
Bogue,  John  Morris. ..Westward  Paric.  Wlgton 
Boilean;Sir  J.P.,  Bt. . .  Ketteringfaam  Pk.WymBdhaa. 
Bolden,  Samuel  E.. .  .Springfield  Hall,  IjnaPBStrr 
fBolitbo,  Ed«vd. .  .Pendlveme^  Penaanoe 
f  Bolitho,  T.  8.. .  .Fendlveme,  Flenaanee 
fRolitho.  William. . .  Pttnaanoe 
fBolton,  Lord. .  .Bolton  Hall,  Bedale 
Bolton.  Daniel. .  .Barley  Park,  Witney,  Osob 
Bond,  Bamabaa. . .  Albuigh,  Rarleston,  KoiftOc 
Bond,  Bei^iamin. .  .Draycot,  Gheadfo,  StaJTonlriiire 
Bond.  Frederick. .  .Whitelaci^iagton,  Ilmiosler 
Bond.  George.  .  Esrl  Spham.  Wi<*kham  Mkrfeet 
Bond.  Rev.  N.. .  .The  Grange.  Hobne,  Waichaa 
Bond,  Robert. . .  10,  Qneen  Street,  Ipewieli 
Bone,  Henry. . .  Avon,  Ringwoed,  Bants 
BonneU.  J.  H.  ...Polling  Place.  OU  WiodMr 
fBonner,  H.  C. . .  Esiit  Rudham,  Rongham,  Noefelk 
Bonus,  SchriSder. .  .Point  Hoose.  Blarklieaiii,  aE. 
f  Booth,  James  Godftey . . .  Hamburgh 
Booth,  John  B.. .  .Killerby,Catterick.  Torkdiirs 
Booth,  John. .  .Gotham,  Newark,  Nottingfaaashiie 
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Booth.  BicliMd«..WarUb7,NbttlMU«toa  \ 
Booth.  &  Liater...Bnin]e3r,  Leads 
Booth,  W.H.... 

Booth,  Sir  WiUiamioii,  fit.. « .PiiKton  Pttk.  St.  Neoti 
tBoroagh,  C.  B.. .  .Chetwynd  Pk.,  Newport.  Salop 
Beithwick,  John. . .  PhMpnst,  Ouriekfngiu 
f  Bottler,  Monaieur. .  .La  Puine 
Borten,  John . . .  Buton-le-Sticet,  BCaltoa 
Bonoquet,  Ber.  B.  W.. .  .Boeh,  Alnwick 
Booley,  John. . .Lower  Leyde,  Hemford 
Boetock.  Ellii. . .  41 ,  Hunter  St.,  Branawick  Sqnare 
Bortoek,  Thouju. . .  Hill  Top,  Bimlem 
fBotfield,  Beriah..  .Norton  Ha11,Ihiventzy 
fBothem,  George... Wezham  Court. Sloagb,  Bucks 
Botly,  WiUiun. . .Martin,  Salisbary 
Bott,  William. .  .Nantwieh 

Botteley,  Thoa.  Downes.  .Black  lake,  W.  Bromwich 
Bottin^ ,  William. .  .Weatraeaton  Fl.,  Huratpierpoint 
Boneherett,  Henry  Bobert...Wiliingham,  Lincoln 
fBooek,  John  T. . . .  13,  O&ftml  Street,  Manchester 
Bonltbae,  J.. .  .Noyadd  Ho.,  Abeimyron,  Sonth  Walea 
f Bourn,  J.,Jnn....Mawley,  Cleobury-Mortimer 
Bonme,  John. .  .Hildenstone.  Stone,  StaiTordahire 
Boome,  William . . .  Athcratona 
BooTerie,  Hon.  P.  P.,  M.P.. .  .Brymore.  Bridi^Bwater 
Bowm,  Geoife. .  .Coton  Hall.  Pieea, Market  Diayton 
Bowen,  P.  W...  .Shrawardine  Castle,  Shremsbory 
f  Bower,  Edw.  Grevea.  .Qosworth,  Sherbonie,  Dorset 
Bower.  Capt.  Thomss  B. .  .Iweme  House.  Blaadford 
Bowler,  Wm.  Anthqny ...  9,  WhitriiaU  Place,  S.W. 
Bowly,  David. .  .Cireneeatis 
Bowly,  Edward.  ..Siddington  House.  CIreneester 
Bowser,  R.. .  Bishop  Auckland,  Dusham 
fBoaryer,  Gapt.  H.  A.. .  .Steeple-Aaton,  Woodstock 
Booc,  John... Civil  Bngineer 
Boxall,  W.  B.. .  .Strathfleldaaye,  Winchfield 
Boyer,  W.. .  .Skefflngton  Vale.  Billeaden,  Leiceater 
Boys.  Joha...OolUbang«t.  Maldon 
Boys,  Bobert. .  .Esatboume 
Bcaby,  James.  ..MsybankapBadgwiek.  Honhan 
Bcacefariilge.  C.  H.. . .  Atheratone  Hall,  Atheratona 
Bradbome,  J.  Hanbnry . .  .Pipe  PUne,  Uchfleld 
Bndbuf-,  Thomaa. . .  Longroyd,  Brighonae 
Bndbnry,  Thomss  Swanwick...WiMfocd,  Cheshfae 
Bradbury,  Wm. . . .  Bradley  Green  Colliery,  Congleton 
Biaddoek,  Henry. .  .Bury  St.  Edmnnd'a 
Bradford,  Thomaa. .  .Cathedral  Steps  Manchester 
Bradley,  Thomas. . .  Richmond,  Yorkahlra 
f  Bradahaw,  Joltn. . .  Knowle.  Cranley,  Surrey 
Bradahnw,W..  .Slade  Ho.,  Lerenahulme,  Mancheater 
Bradatoek,  Thomaa  S..  ..Cobrey  Ptok,  Rosa 
Braginton,  George. .  .Torrington,  Devon 
fBraikenridKe,  J.  H. . .  .Chew  Magna,  Bristol 
Bramley,  Cbsrles, .  .FIskerton  Hall,  Lincoln 
Bramwell,  C . .  Haxdwicke  Hall,  Ferry  Hill,  Dnrham 
Brand,  Hon.  Henry,  M.P..  ..Olynde,  lawcs 
f  Brander.  R.  B. . .  .Taabridge  Honae.  Horrium 
Braswhite,F... Chapel Hooae,  Long  MeUbrd, Suffolk 
Braanett,  J.. .  .Hilhoro*  Lodge,  Brandon,  Norfolk 
Bnvender,  John, .  .Cirencester 
Bray,  Geonte. .  .The  Baren,  Dilwyn,  Leominster 
f  Bmybrooke,  Lord. . . Audley  End,  Saffron  Walden 
fBteach,  J.  G....  _ 


BresTington,  W.  G.  K. . .Bath  Road,  Hoonalow,  W. 

Brebner.  Jamea.  .Norfolk  Farm,  Windsor  Great  Psric 

Brett,  John... Burton  Jo>ce,  Nottini{bam 

Brett,  John. .  .Oston  Grange,  Southwell 

Brett,  John  Lowdham. .  .Corfe  Lodge,  Wimbome 

tBrett8,Chas.... 

Brewster,  Jss.. .  .2,  Westbonme  Road,  Baraabnry ,  N. 

firewater,  S.  N.. .  .Beacon  Hill  Houae,  Woodbritige 

firewater,  Wm.. . . Wliiaton  Hall,  Penkridge,  Stailb. 

frickwell,  C.  J.. .  .Overthorpe  Lodge,  Banbury 

Bridge, Thomaa.  ..Wynford  Eagle,  Dorehestsr 

Bridge,  Thomaa. . .  Buttabnry,  Ingsteatone  ^ 

Bri|n^,  John  A.. .  .Eavtgate  House,  Tenterden 

ffirigga,  Rawdon. .  .Bintwith  Hall,  Ripley,  Yorkah. 

Brigga,  Rev.  T.  Barker  W . .  .Gaple  Lodge,  Folkestone 

tfiright,  John...Teddesley  Pkrk  Parm,Ptonkridge 

Bright,  John,  M.  D. . . .  1 9,  Mancheater  Square 

Brinekman,  Lady. .  .Sundome  Caatle,  Shrewsbury 

ffiriae,  Lient.-Col.  S.B.R..  .Findilngfieid,  Hraintree 

fBroadhutst.  John...Foaton,  Derby 

Braadmead,  PMlip. .  .MilTeiton,  Someraet 

Bremet,  William  R.. .  .Cockafonl,  Tadcaater 

Btomfleld,  H..  .Bleckley Vicarage,  Moreton>in*HBZsh 

Bromley,  James. .  .Gockerfasm,  Lsmesster 

Bromley,  John. .  .Derby 

Bromley,  John. .  .Lancaster 

Bromley,  Robert. .  .Derby 

Bromwich.  Thomss. . .  Woolston,  Goventry 

Brook,  Arthur  Sawyer. . .  BexhiU,  Hsstings 

Brook,  J.. .  Park  Farm,  St.  Helen's,  Isle  of  Wight 

Brooke,  Edward. . .  Maiaden  Houae,  Stockport 

Brooke,  John  W.. .  .Sibton  Pkrfc,  Yoaford, Suflblk 

Brooke.  John. Jnn.. ..Capel,  Ipawieh 

Brooke,  Rev.  John. .  .Haughton,  Shiffiial 

^Brooke,  Sir  R.,  Bart.. .  .Norton  Priory,  Rnneom 

Brooke,  T.  J.  Langfbrd. .  .Here  Hall,  KnntaAwd 

fHrooke,  Willkm. . .Northgate  Honae,  Hudderafleld 

ffiraoke.  Sir  W.De  Ckpell,  Bart....M8rket>Harbro'. 

Btookei^  Wm.,  Captain . . .  Elmatree  Hoora,  Tetbory 

f Brooka,  Bernard. .  .Lyford,  Abingdon 

Brooks,  Jamea  H.. .  .Henley-on-Thames 

Btoooks,  J.  M. ...  7,  Chsrlotte  Street,  Msnebester 

Brooks,  Ssmuel. . .  Bank,  Manchsater 

Broooafleld,  Thomaa. .  .Lander,  N.B. 

BroomhaIl,T.  T..  .Beesh  Cliff,  Neweaatle,  Staflbrds, 

Bhraghfeon,  Rer.  C. .  .Norbory  Rectory,  Ashbourne 

Broui^iton,  E.  D.. . .  Wistaston  Hall,  Nantwieh 

Bronghton,  J. . .  Almington  Hall,  -Market  Dnytea 

Blown, DsTid. .  .C«thendine  Houae,  Brecon 

ffivown,  Douglas. . .  15,  Hertford  Street,  MaylUr 

Brown,  Edward. . .  Bamta  Oflke,  NoithallcrtDn 

Btowtt,  George. . .  Avebnry,  Chippenham 

Brown,  Geotfo. .  .Roboroogfa  House,  Barnstaple 

't'Bkuwn,  Rey.  H.  H.. . . 

Brown,  Henry. . . Ashby*de>lapZoaeh 

Brown,  James. . .  17,  Minto  Street,  B^nborgh 

Brown,  John. .  .Tring 

Brown.  John. .  .Coldbam  Ball,  Wiaheach 

Brown,  John. .  .Compton,  Newbury 

Brown,  J«  Washboume. .  .Ufbi^t,  Swindon 

Brown,  Rev.  Lancelot  R.. .  .Kelaali  Sanmindhaa 

Brown,  Michael  L.. .  .Cliff  Ville,  8toke-on>Tient 

yBlown,  Potto. .  .Houghton,  Hunttngdon 
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fBrown,  Thomas, « .Baekliam  Hall,  Uekfield 
■f-Brown,  Thomai, .  .Ifarbam,  Norfolk 
Brown,  Tboa.  Jamea. .  .The  Moor,  Hereford 
Brown,  Tboma«  Fhill potto. .  .The  Wear  End,  Roie 
Brown,  William . .  .THng 

Brown,  William. ..Devixei  (North  WilU Foundry) 
fBrown,  William. . . .Richmond  Hill,  Liverpool 
Brown,  Wm.. .  .Wirawall,  Whitcbnreh,  Salop 
Brown,  W.  J, . .  .Haatebury  Hoiue,  Chippenham 
fBrowne,  Lord  John  Thomas. . , Wesport,  eo.  Mayo 
Browne,  Edward...Oaklanda,  St.  Albana 
Browne,  R.  P.. . . Gt.  Uallingbury,  Bishops  Stortford 
Browne,  Robt.  Palmer. .  .Greenwich 
Browne,  Rev.  T.  C. .  .&9,  High  Street,  Oxford 
Browne,  Thoa.  Reale.  .Salperton  Park,  Andoverafovd 
Browne,T.  B.,  .MellingtooHl.,Ciiurchatoke,Sbrewsb. 
fBrowne.  W, .  Monkton  Farletgh  Ho.  Bradrord.Wilto 
Browne,  William, .  .Titchwell,  Lynn 
Browning,  A.  H.. ..Heath  Lodge,  Xver,  Backs 
Browning,  F.. .  .La  Pktrimoine.  St.  Lawrens,  Jersey 
Browning,  James  T. . .  .Oxford 
Brownlow,  Earl. . .  Ashridge,  Bcrkliampstead 
Bmce,  M^.C.  L.  C,  M.P.. .  .Dunpluil,  Forrre,  N.B, 
Braee,  John. .  .Tiddington,  Stratfurd-on-Avon 
Bryan,  Frederick  Thos...  .Hamberstone,  Leicester 
Bryan,  John. .  .Sootbleigh,  Witney 
Brymer,  John, . ,  1,  Belvedere,  Weymouth 
fBubb,  Anthony. . . . Witcombe  Court,  Glouoesler 
f  Buck,  Albert. .  .Sanaome  Terrace,  Worcester 
fBaekingham.  Duke  of.  ..Wootten,  Aylesbury 
Buckland,  George. .  .Benenden.  Cranbrook,  Kent 
Bnckland,  J.  Avery.. .Benenden,  Cranbrook,  Kent 
Buckland,  Thomas,  jnn.. .  .Wraysbury.  Staines 
Buckley,  Gen.  £.  P.,  M.P.. .  .New  Hall,  SalUbury 
Buckley,  Jat...Penyfal  Uo.,LUnelly,Caermartliens. 
Buckley,  John  N, ,  .Normanton  Hill,  Loughborough 
Bockroan,  Pkofessor. . .  Dollar  Ward,  Cirencester 
Bnckworth,  T.  R.. .  .Cockley  Cley  Hall,  Swaffham 
fBudd,  J.  Palmer. . .  Ystalyfera,  Swansea 
Budd,  William... Aston-le- Walls,  Daventry 
fBudd,  Tboa.  W.. .  ,13,  Norfolk  Crescent,  Hyde  Pk. 
Buddicom,  Wm,  B  .. .Peubedw  Hall,  Mold 
Boggina,  W.. .  .Boutli's  Farm.  New  Useott,  Birmiog. 
fBuUbrd, James... Hordley  Farm,  Woodstock 
f Bttlkel^,Sir  R.W.,  M.P..  .Btfon  Hill.  Beaomaria 
Boll,  Alban. .  .Hanwell,  Banbury 
Bulled,  Edmund. .  .Withefidge.  Deyonshin 
Bnllen,  R. .  .Irish  Fwmcra*  CI.'.  SMkvilleSt.,  Dublin 
f  BttUea,  John  T.. ,  .Manhwood  Manor,  Ckewkeine 

BttUer,  Sir  A..  Bart Pound,  P^mouth 

Buller,  James  Wentworth,  M.P.., ,Downes, Crediton 
f BuUer,  Morton  Edward.  ..DUhom^  Cbeadle 
BuUimore,  R....Stow|(ate  Farm,  Market  Deeping 
f BuUoek,  F.. .  .Woodland*  Hall,  Eling,Sou(hampton 
f Bullock.  Oeoige, .  .East  Coker,  Somerset 
Bullock,  Walter. .  .Foulkboura  Hall,  Witham 
Bulmer,  Charles... Holmer,  Hereford 
f Bult,  James  S. . .  .Dodhill  Ho„  Kingston,  Taunton 
Bolt,  Samuel  J.... Great  Abshot,  Tltehfleld 
Bulwer,  Rev.  James. .  .Hanworth  Rectory,  Thetford 
Bulwer.  Wm.  Lytton. ,  ,H«ydon  Hall,  Reepham 
Bunbury,  Henry  M....Marlstmi  House,  Newbury 
Bunny,  Ospt.  Edward  John. .  .Sllnfold,  Horsham 


f Bnnaen,  6.. . .Bourg-Rhcindorf,  Bonn,  Prumia 

Burbery,  J.  J .. .  .Crofts,  Alveston.Stratford-on-Avwi 

Bureh,  Walter  J. . .  .Gbmpsey  Aah,  Woodbridge 

Burden,  R..  .Guile  Eden,  Storkton-oa-Tees 

Burden,  George . .  .Heddon  Ho.,  NeWeastleKM-T^ 

Uurge«,Gapt.H.W.. .  .S.Lancaster  Ter.  Jtegent's  Fk. 

Burgess,  RobL . . . Wlnterboume,  Zelston,  Blandford 

Borxess,  William. .  .95,  Newgate  Street,  Qty.E.C 

Bu^uyne,Sir  J.  M.,  Bt..  .Sntton  Park,  Potton,  Beds 

Burkill,  E.  W.. .  .Winterin^ham,  Baittm-on-Humbrr 

Burleigh,  Robert  W....Ha]eswoith 

Bom,  Robert  Scott. .  .Stockport 

Bamell,  Edward. .  .Roydon,  Diss 

Bumell.  E.  P.. .  .Winkbume  Hall,  Sootliwell. Notts 

Bumeas,  Wm. .  .f.  Sooth  Place,  Acre  Lane,  Brixtoo 

Burnett,  Ales..., 

Burnett.  David..  .Ashley,  Stockbrldge,  Hants 

Burnett,  Francis. .  .Kingsoote,  Wotton-undRr-Edfc 

Burnett,  Gregory. .  .Dee  Cotuge,  Flint 

Burnett,  Thomas. . . .  Hutton,  Preeton,  Lnncadiii* 

Bumham.  W.  B.. . .SpiUl,  Chester 

f  Bumiaton.Rich.. .  .Greenlands,  HenleyKn'TlsBet 

f  Burr,  Daniel  HIgford. .  .33,  Katon  Place,  S.W. 

Burrard,  Sir  George,  Bt. . .  Walhampton,  Lyaainftsn 

Bnrrell,  Bryan. . .  Broome  Park,  Alnwick 

f Burrell,  Charles. .  .ThetTord 

Bunnell.  Robert. ,, Palace  Green,  Durham 

Burroughes,  H.  N. .  .Burlin;;liam  nall.NorwIdb 

Borroughes,  Rev.  J....LIngii'ood  Lodge,  Noswkb 

Burroughes,  Rev.  T.. .  .Oaxeley,  NewmarkK 

Borroughes.  William. .  .Colieliiall  Hall,  Norwfcb 

Burrows,  Richard.  ..Rudilngton,  Notta 

Burt,  Edwin. .  .The  Qlff  House, Seaton,  Asmlnstcr 

Burt,  Henry. . .«,  St.  Mark's  Square,  Regent's  Park 

Burton,  Mrs., .  .Languor  Hall,  Shrewabory 

Burtt,  J.  B.. .  .KeUering 

Bury,  Charles. .  .Nasing,  Essex 

Busby,  Henry  Goodear. .  .Moreton-in-the-Mszsfc 

f Bosh,  John  W.. .  .Fainrood,  Westbury 

Bush.  R.  Hilhouse. .  .Litlleld  Ho.,  aiAon,  Bristol 

f  Buahby,  Henry  Jelfreys. .  .40,  Chester  Sqnare,S.W. 

Bushell.  William. .  .Ponlton,  Wingliam,  Kent 

Busk,  E.  Thos. . .  Ford*a  Grove.  Edmonton.  Middlesex 

f Busk,  Joseph. .  .Codicote  Lodge,  Welwyn 

Botcher,  W.. .  .Bowling  Green  Fkrm,  Ewell 

flintier,  Tlie  Hon.  C.  L. .  .Coton  Htwee,  Rogbr 

Butler.  Capt.  O..  .Stanford  Place.  Fkringdon,  BfAs 

Butler,  Capt.  J. . .  .Kirby  Ho.,  Inkpen,  Hut^erfcij 

Butler,  Lieut.-Col.. .  .Llphook 

f  Builer.  Wm.. .  .Badminton.  Chippenham 

Butt,  Henry. . . Remerton,  T«*wkcsbury 

Butt.  Henry ..  .Southgate  Street,  Gloneester 

Biitt,  T.. .  .Pirton  Farm.  Kempaey,  Woreeaterskire 

Buxton,  W.. . . Lirae  T^ee  Lodge.  Rothefbithe, S.E, 

B>'rd.  David . . .  Milford,  Staffbid 

Byrd,  Sampson..  The  Leese  Farm. Stafford 

Byers,  Stephen . .  .Cbambera  Farm,  Epping 

By  water,  R.  F.. .  .Coniston,  Ambleside 


c. 

Cabrem.Gen.(Ct.ae  Morella). . .  Wentworth,gbcftwv 
Cadle.  Clement. .  .Ballingham  Hall,  Ross 
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CaUle,  John.  •  .Much  Birch,  Ron 
Cadogaai,  Mim.. .  .Drenkburn  Prloiy,  Morpeth 
Coffin,  Peter. .  .Worth,  Surrey 
Cblneo*  Junea. .  .Cbeielborae,  Dorchester,  D<»rset 
Gaird,  Jas..M.P.. .  .Baldoon,  Newton  Stewart,  N.l). 
Calcott,  Chaxlea. . .  Belton,  Shrewtbary 
fCalexaft,  J.  H.,  )d.P. . . .  Kempstone.  Corfe  Castle 
f  Coldeoott,  Thoa.  .Rugby  Lodge,  Rugby,  War  wicks. 
Caldecott,  CM...  .Holbrook  Orange,  Rugby 
Caldwell.  H.  B...Lackham  Honae,  Chippenham 
Caldwell,  GapC  P.  E. . . .  Langford  Lodge,  Brandon 
fCkleaib  Wm.. .  .Bodicote  House,  Banbury 
-KSaU,  Sir  W.  B.,  Bait. . . .  Whitfonl  Ho.,  Callinston 
Calthorpe,  Hon.  F.  H.  W.  G.,  M.P..  .Perry  Hall,  StalTs. 
I>lverley,  John. .  .Oulcon  Hall,  Leeda 
fCalYerley.  Chaa.  C....Teanjnich  Ho.,  Alnei»,N.B. 
fCalTert.  Frederic. .  .9,  St.  James's  PUce,  S.W. 
fCalrertt,  J.  S..  .Tothill  M«nor  House,  Alfonl,  Line. 
Oambrlrige.  W.  C . .  .Sydney  Villa,  Bedminster 
Ikmden,  Marqoeaa. . .  Wildemeas  Park,  Seven  Oaks 
Cammell.  Clias.. . . Wadesley  House,  Sheffield 
iCameron,  A,  H.  F.. .  .Lakefield.  Glen  Urquhart 
Gamp,  Jamei. .  .Ilfraeombe 
<Jbmpo» J.  W.  de1...8,  Knightsbridge,  S.W. 
Oampbell,  A. . . . Auchindadroche,  Lochgilphead 
Campbell,  R.. .  .Buaeot  Park,  Lechlade 
Campbell,  Sir  A.  T.  C,  Bart.. . .  Wyseby,  Dumfries 
Ghunpion.  Wm.  J.. .  .Darrnys,  Hnrstpierpoint 
Tampa,  Henry. .  .Salterley  Grange,  Cheltenham 
Ckmpa,  Wm...  .40,  Park  St.,  Grosvcnor  Square 
Ckne,  Edward. .  .Berwick.  Lewes 

One,  Rer.  T.  C Sonihwell,  Nottinghamshire 

Onn,  W.  M. . .  .Dawliah.  Devon 

Canning,  George  H. .  .Shottery,  Stral  ford-on- Avon 

Canning,  Wm.  Browne. .  .Chisledon,  Swindon 

OmnoB,  Joseph  Sima. .  .Beckley,  Oxford 

Gbntrell, Charles  Seward. .  .Riding  Court,  Windsor 

Osntrell,  H. . .  .Baylisa  Court,  Slough,  Bucks 

tCapel,  Arthur. .  .Biilland  Lodge.  WiTeUscombe 

OapeU  Wm.. .  .The  Grove,  Stroud,  Gloucestershire 

Capper. R.  Harconrt..  .N.  Gate,  St.  Weonard's,  Ross 

l^pnm,  George. .  .Stoke,  Northamptonshire 

fCbrww,  Thomas. .  .Colli{»ieat  House,  Tiverton 

•fOarew,  W.  H.  Pole. . .Antony  House,  Devonport 

C^rdna,  T.. .  .Barwell  Court,  Kingston,  Surrey 

Cardwell,  E.  H. . . .  H ,  Cromwell  Place,  W. 

Carey,  Arthur. . .  .Oak  Hall,  Wsnstead 

Otfgey,  George. .  .Sandon  Hall  Farm,  StalTord 

-K^l«ton,  Hon.  and  Rev.  R. . .  .24,  Grosvenor  Place 

-fCarline,  R. . . .  Lincoln 

Oarlin,  Wm.,  Jun. . . . Marah  Colt.,  Keyingham,  Hull 

fCarnegie,  David. .  .Eastbury,  Watford 

Carnegie,  Hon.  J.  J.. .  .Fair  Oak,  Pctersfleld 

Usrr,  William. .  .Stackhooae,  Settle 

ChrringtoB,  G.,  Jan.. .  .The  Abbey,  Great  Mtasenden 

Carroll,  W.  Hutchinaoo ..  .Tulla  House,  Nenagh 

C^«r,  G.. .  .Tyndales,  Danbory.  Chelmsford 

tCaiter,  John  Bonham,  M.P.. .  .Adhuxst  St.  Mary's 

Outer,  J. R.. . .I^anark  Villa,  Torquay 

Carter,  M.  F.. .  .Newnham,  Gloucester 

Carter,  Richard  H.. .  .Hnllavington,  Chippenham 

Carter,  B.  .M.. . .Leeda 

Gkrter,  William. .  .Booghton  Blean,  Favenham 


I    tC«rtwright,  Col.  H..  M.P.. .  .Kineton,  Warwick 
Cartwright,  John. . .Crayeombe  House,  Pershote 
C^wright,  John. .  .Shrewsbury 
Cartwright,  Nathaniel. .  .Haugham,  Louth 
Outwright,  Richard  Aubrey. . , Edgoott,  Banbury 
Cartwright,  T.  R.  U.. .  Aynhne,  Drackley.  Northamp 
fOartwright,  T.  W..  .Ragnall  Hall,  Newton,  Newark 
Cartwright,  Col.  W.. .  .Weedon,  Northaoiptonsliire 
Cartwright.  W.  S...StowHo.,Newport,Monmouths. 
Carver,  William. ,  .Ingarsby,  Leicester 
■fCaae,  J.  B. .  .Poulton  Hey.  Bebbington,  Birkenhead 
Case,  Thomas  H.. .  .Tetterton  Hall,  Fakenham 
Cftstellain,  Alfred. . .  Liverpool 
Osstree.  Joaiah. .  .College  Green,  Gloucester 
Catchpool.  Edward. .  .Peering  Bury,  Kelvedon 
Cater,  J.  W.. .  .West  Lodge,  Bamet 
fCathcart.  Earl . .  .Thirsk 

Cathcart,  Sir  John  A.,  Bart.. .  .Cooper's  Hill,  SUines 
fOathcarl,  R.. .Pitcairlie Ho.,  Anchtermuchty,  Fifes. 
Gator,  Majoi^Geneml  (R.H. A. ).. .Arsenal, Woolwich 
■fCator,  Rev.  T.. . .  Wentbridge  House,  Pontefract 
fOuilHeld,  J.  Molyneux,  Lt.-Cl...Moy,  co  Tyrono 
-fCauIfleld,  St.  George . . .  Donamor  Cas.,  Roacommon 
Caulton,  Jolm  T. . . .  Lighthorn,  Warwick 
Canston,  Joseph. .  .Champion  Hill.  Camberwell.  S. 
Cave,  Henry  Haddon. .  .Deeborough,  Kettering 
Cavendish,  Lt.-Col.  W.  H.  P..  .Ayot  St.  U.  Welwyn 
fCavendish,  Hon.  Capt.  G.,  R.N.. .  .Chertaey 
Cavendish,  Lord  G.FL.  M.P. . . .  S.Upper  Eedeaton  St. 
fCkvendish,  Hon.  Wm.,M.P..  .Latim«-,Che«ham 
Cawdor,  Earl  of. .  .Stackpole  Court,  Pembroke 
Caw  ley,  Thomas. .  .Nantwieh 
Cawton,  Wm.. .  .Somersall  Hall,  Chesterfield 
Gayley,  S{r  Digby,  Bart.. . .Brompton,  York 
Oaialet,  Rev.  W.  W.. .  .Pinner 
Chadwick,  Edward... 

Chadwick,  E..C.B.. .  .ft,  Montague  Vil.Richmond,  Sur. 
fChadwicic,  Elias. .  .Pndleston  Court,  Leominster 
■fChadwiek,  F.. .  .The  Hermitage,  Grimsarch,  Preston 
Chadwick,  T.. .  .Wilmslow  Grange.  Cheshire 
Chadwick,  William. . . Bnrllsh  Lodge,  Stourport 
fChafy,  Westwood  W.. . .Bowes  House,  Ongar 
Chaleraft,  William. .  .Bmmshot  Flouse,  Liphook 
Chalcraft,  Thomas. . . Amory  Farm,  Alton 
Challenor,  John. . . Black %vood.  Leek 
Chamberlain,  Henry,  Jun,.  .Bredicot  Court,  Worrester 
fChamberlayne,  Thoa.. .  .Cranbury  Pk.,  Winchester 
Chamiwn.  George. .  .High  Green  Houae,  Sheffield 
Chambers,  John. .  .The  Hurat,  Tibahall,  Alfreton 
Chambers,  Thomas,  jun.. .  .Colkirk,  Fakenham 
-fChambers,  Wm.. .  .Rafod,  Rhayader 
Champion.  Wm.  W.. .  .Calcot,  Reading 
Cliampneys,  Rev.  T.  P.. . .Badsworth,  Pontefract 
Chandler,  Henry. .  .Salford,  Manchester 
Chandler,  Thomas. .  .Aldlwnme,  Hnngetfoid 
Chandler,  W.  B. . .  .Hacheston,  Woodbridge 
Chaplfai,  Frederick... Taithwell,  Louth 
Chapman,  J.  W.. .  .Moggaddy  Farm,  Maynooth 
Chapman,  R.  H.. .  .Upton,  Nnneaton 
Chapman,  Thoe. . .  .23,  New  Street,  Spring  Gardens  ' 
CItapman,  William. .  .Cumhill,  Ipawich 
fCliarlesworth,  J.. .  .Headfleld,  Dewabury,  Yorkshire 
tCharlton,  St.  John. .  .R.  A.  College,  Cirenceater 
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fCbarlton.  St.  J.  C. .  .Apley  Cu.,  Wdliugton,  Salop 
Charlton,  W.  H. . .  .Heaileystde,  Hexham 
Ghaaemore,  Philip. .  .Honham 
Chater,  J.  S.. .  .Chippenham,  Sloogh 
Chawner,  Henry. .  .Hound  Hill.  Uttoxeter 
Chawner,  Richard. .  .Hare  Hill,  Doveridge,  Derby 
■fCha^'ner,  Richard  Croft. .  .The  Abnalla,  Uehfleld 
Cheale,  Alexander,  Jan.. .  .Uclcfleld,  Suaiex 
Cheere,  Bev.  G.. . . Papwotth  Hall,  Caxton,  Oambr. 
Cheere,  W.  H.. .  .Fkpworth  Hall, Cuton, Cambridge 
Cheffins,  Henry. . . Little  Eaaton  Manor,  Danmow 
Clieney,  Bdwaxd. . .  .Qadaley  Hall,  Melton  Mowbray 
Cheney,  R.  H. . .  .Badger  Hall,  Shifftaal,  Shropshire 
Chetwode,  Sir  J.  K.  I...  Biart.. .  .Market  Drayton 
Chetwynd,  Sir  G.. .  .Grendon  Hall,  Atherftone 
Chetwynde,  Major  W.  F.. .  .Broeton  Hall,  Stafford 
Chichester,  Bishop  of. .  .The  Palaoe,  Ohtcliestvr 
Chick,  John. .  .Compton  Vallence,  Doiaet 
Chick,  Thomaa.  <  .Stratton,  Dorehciter,  DorKt 
ChQd,  Colea. .  .The  Palace,  Bromley, Kent 
Child, Thomas... Slinfbld,  Honham 
Chinery,  John . . . Wootton  Milton,  Lymington 
Chitty,  Edward . .  .Guildford,  Surrey 
Chivas,  Geoi^pe. .  .Cheater 

fCholmondeley,  Lord  H. . .  .Holly  Hill,  Southampton 
Chrisp,  Thomaa .  .Hawkhill,  Alnwick 
Christy,  James,  Jun.. .  .Boynton  Hall,  Chelmsford 
Chune,  George. .  .Coalbrookdale,  Salop 
Church,  John . . .  Woodside,  Hatfield 
fChnrchill,  George . . .  Aldershot,  Fordingbridge 
•fChnrchill,  Lord. . .  Wychwood  PUk,  Oxon 
Churchill,  H. . .  .Barton  Ho.,  Morehard  Bishop,  Devon 
fChunton,  Lord...Lupton,  Torquay 
fChurton,  John. .  .Foregate  Street,  Chester 
Chute,  W.  L.  Wiggett. .  .The  Vine,  Baaicgstoke 
Clare,  Cliarlea  L.. .  .Higher  Brouehton,  Manchester 
Clare,  W.  Harcourt. .  .Twyeross,  Atherstone 
fClaranoe,  John.  ..114,  Leadenhall  Street,  E.C. 
Claridge,  William  P. . .  .Pitehford  Pftrk.  Salop 
fClarina,  Lord. .  .Elm  Park,  Limerick,  Ireland 
•fClark,  H. . .  Elllnthorpe  Hal  I,  Boroughbridge,  Yorks. 
Clark,  Rer.  John  Crosby. .  .Chectaey 
dark,  John  Wm.. . .  I^ockerley,  Romaey,  Hanta 
Clark,  Thomas. .  .Demdale,  Hereford 
Chirk,  Waiiam  J.. .  .Rose  Hill,  Caversham,  Oxon 
Clarke,  Edward...Glentworth,  Lincoln 
Clarke,  Edw.. .  .Glebeland  House,  Lee,  Kent 
fClarke.  James. .  .Carlisle 
Clarke,  O.  R.. .  .Chesterton  Lodge,  Bicester 
Clarke,  Henry . .  .Binbrooke,  Market  Rasen 
Clarke,  John.  ..Long  Sutton 
Clarke^  Nathaniel. .  .Beamish  Park,  Fence  Houses 
Clarke.  Robt.  B.. .  .Haynes  Hill.  Barbadoes 
fClarke,  T.  E....Tremlett House,  Wellington,  Som. 
Clarke,  Thomas  T.. .  .Swakeleys,  Uxbridge 
Clarke,  Wm.  B.. . . Bickermont,  Whitehaven 
Clarkaon,  Rev.  T.  L.. .  .South  Elmham,  Norfolk 
fClaTering,  Sir  Wm.... University  Club, Suffolk  St. 
Clay.  Charles. .  .Walton  Grange,  Wakefield 
fCUy,  Sir  W.,  Bart...  .Fulwell  Lodge.  Twickenham 
Clayden,  John. .  .Littlebury,  Saffron  Walden 
tClayden,  John  C. .  .Littlebury,  Saffron  Walden 
Clayden,,Samnel . . .  Linton,  Cambridgeshire 


CUyton,  David  S. . .  .Korbnry.  Stockpoit 
Clayton,  H.. .  .21,  Upper  Pwk  Placse, 
CUyton,  John. .  .Neweastlo-on-Tyno 
Clayton,  John. .  .Hook,  Kfai|{ston,  6.W. 
f  CUyton,  Nathaniel. .  .Melville  Street,  LtaeaU 
CUyton,R.C.B. .  Otfigbyme»Adams*oni»,KHnlsiwitfa)- 
CUyton,  J.  G.. .  .Wetherby  Gimnge.  Wethea^ 
Cleasby,  Thomaa  H.. .  .Wilton  GrBttge.  Bedcsr 
Cleave,  Benjamin. .  .Keweombe,  Grediton 
Clements,  C.  F. . .  .Hennoad's  Lodge,  East  HoiUy 
fQerk,  E.  H. . .  .Borlbrd,  Shepton  Mallet,  BDSscneO. 
aevetand.  Doke  of. .  .Newton  Hooae.  Bedale 
Ciiffe,  Thomaa. .  .Crew  Gates.  Crewe 
Clifford,  Henry  Clifford. .  .YxmmpUm  Coort,  Danic? 
Cliffoid.  Col.  H.  M.. .  .Llantilio, Guwney,  Ra^laad 
Qifford,  WlUtam . .  .58,  Pteliament  Street,  S.W. 
fClinch,  Charles. .  .Eagle  Brewery,  Witney 
Clinton, Col.  Pied....Ashley  Clinton,  Lymiogtm 
Clinton.  Lord. .  .Hinton  Honae,  Credlton,  Dma 
taonbrock.  Lord. .  .Qonbroek.  Alissiiah,  fadsod 
Clottgh,  John. .  .Bootham,  York 
•fClowea,  Edmund. .  .Caraforth,  Lancaster 
Clowes,  George. .  .89,  Westbonme  Tenaecv  ^» 
Clowes,  Wm. .  .51,  Gloucester Ter., Hyde Pk.  Caid. 

Clowes,  Col.  W.  L Bronghton  Old  HalUMnck. 

dutterbuck,  RevJ.C.  .Long  Wittenham,  AUagdaa 

Qntterbnek,  R Watford  Ho.,  Watfon).  Herts 

Quttou,  John. . .  9,  Whitehall  Place.  &W. 
Clutton,  Robert. .  .Hartswood,  Reigate^  Sarrey 
Qutton, Robt.  G.. . .9,  Whitehall  Place,  S.W. 
Clutton,  Thos.  C. . .Chorlton  Hall,  Ma2pai»Cli^w« 
Clutton,  Wm... .Portland  VIIU,  S.  Norwood 
Clutton,  Wm.  Jamea. .  .The  Moant,  York 
Coataworth,  John.  Great  Orimaby 
Cobb,  Geo.  Henry. .  .Greenwich 
fCobb,  Henry. . .  10,  Uncoln'a  Inn  Fields 
Cobb^  Robert  L.. .  .Higliam,  Bcchester 
Cobb,  Timothy  Rhodes. .  .Banbury,  Oxna 
Cobb,  William  Henry . .  .Colchester 
Cobbett,  John  M.. .  .Skeynes,  Edenbrtdso 
Cobbold,  John  Chevallier,  M.P.. .  .Ipswi^ 
Cobden,  Rfchard,  M.P.. .  .Midhaiat 
Cobon,  James. . .Well  Hall.  Lynn,19orfolk 
Cochrane,  Jamea. .  .Harbum,  Edinburgh 
fCocka,  Rev.  C.  R.  Somera. .  .Cleobniy  MiaCiBer 
Cockaedge,  James. .  .Stowmaiket 
Godd,  Henry ...  Aahwanen,  Overton 
Cohen,  Wm. . . .  Cheatnnta,  Fl^'ga  Maxsli,  Mitchan 
•tCoke,  Hon.  E.  K.. .  .Longford  Hall.  Dirby 
Coldham,  H.  W.. . . Anmer.  Lynn,  Korfblk 
fCole,  R.  J..  .1 1,  F^mbridgeGardena.  Batxmiter.V- 
Cole,  Tltomas  H..  .The  Green,  Wick,  Bath 
Cole,  Wentworth  L..  .Cirencester 
Coleman,  John. .  .R.  A.  College.  Chwncoiter 
Coleman,  John. .  .Park  Farm,  Wobvm.  Beds 
Coleman,  Richard. . .  .Laagdon  Abbey.  Ikmt^ 
Coleman,  Richard. . .  .Chelmsford 
Coleman,  Walter,  Kiagabory  Hall,  Tkmwvfh 
fColes,  AUked. .  .Clifton  Lodge.  CUpham  Ait,  & 
fColes.  H.  B.. .  .Middleton  Ho..  Whitchurei^  notb 
Collin,  Rev.  J.,  Jun.. .  .Riddfaig  Vicarage,  Hscts 
Collings,  Rev.  William  T.. .  .Guernsey 
ColUngwood,E. .  .Dissfaigton  Hall,  Newc-oo-Tyae 
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fCoUins^  Henry. . .  38,  LInedln'a  Inn  Fields,  W.a 
fCoUins,  John. . .  Wonham,  BnmpUni,  Deton . 
Gollini,  Wm.. . .Aston  Fsnn,  StafTord 
CoUyer.  !(«▼.  Canon  R. . .  Warham  Beet.,  Wells,  Noif. 
Colquhoan,  J.  C. .  .Chartwell,  Westerham 
fColyec,  William. .  .North  End,  Crayford.  Kent 
Coltbttnt,  John. .  .Chew  Hugna.  Bristol 
Golthnnt,  J.  C. . . Hantworth  Flc  Fferm,  Bridgwater 
Col^e.ReT.A.A...Livcmiere  Reetory,  Bury  St.  Ed. 
Colvile,  Major-Oen. . .  Rempsey  House,  Worcester 
Galvile,  C.  R.,  M.P..  .Lallington  HI..  Barton-on-Tr. 
-K>>lvin,B.  B.. .  .Waltham  Abbey,  Essex 
Combe,  R.  H.. .  .Pierrepoint.  Frensham,  Famham 
Combermere,Vise. .  .Combennere  Abbey,  Nantwieh 
iCompton,  H.  C,  M.P.. .  .Lyndhnrst,  Hants 
"fCompton,  R. . .  .Eddington  House,  Hungerfbrd 
fCondie,  James. .  .Perth 
iOnifreYe,  S.  B. . . .  Harbors  Magna,  Ragby 
'fCoiQgxe'se,  T. . .  .Leamington  Hastings, Rugby 
fCongrere,  W.. .  .Comb  Ilelds,  Brinldow,  Coventry 
Ooaington,  Clement. .  .Hagworthingfaam.  Spilsby 
Constaa>le.  Sir  Clifford,  Bt.  .  .Bniton  ConsUble,  Hull 
Constable,  Rev.  J.. .  .R.  A.  College,  Cirencester 
CoBway,  Wm.  S.. .  .Bodryddan,  St.AMiph>,  Flintsh. 
Cooch,  Joshna. .  .Harleston,  Northampton 
Cook,  Geoige.  ..Flitwiclc,  Ampthill 
Cook,  Geetge. .  .22,  Aberdeen  Psrk,  Highbury,  N. 
fCoolc,  John. .  .Hothorpe,  Welford,  Northamptonsh. 
Cooke,  &  O.  D.. .  .Colomendy ,  Mold 
Cooke^  Qrimwood. . . .  Linton,  Cambridgeshire 
fCooke,  Henry. .  .Hij;h  Street,  Hereford 
Cooke,  James  H.. .  .Berkeley  Castle.  GFloneestershire 
Cooke,  Rev.  James  Y.. .  .Semer,  Ipawich 
Cooke,  Robert  C. . . Livermere,  Bury  St.  Edmund's 
Cooke,  William,  C.E.. .  .26,  Spring  Gardens,  S.W. 
iCooke^  Wm.  Fothergill. .  .Eliot  Ho.,  Blackheath 
Cookaon,  John. .  .Bleldon  Park,  Morpeth 
Goombib  T. . .  .South  Street,  Dorchester,  Dorset 
iCooper,  C.  B. . . .  M  icheldever,  Hanta 
Cooper,  Edward. .  .Henley-in-Arden 
Cooper,  G.  Kersey. .  .Enston,  Thetfbcd 
Cooper,  ibnry  Reeve . .  .Shirbume  Outle,  Tetsworth 
Cooper,  Isaac. ..Long  Braekland,  Bury  St.  Edmund's 
Cooper,  John. .  .Swineshead  House,  Spalding 
Cooper,  Jonathan. .  .Barton.  Bury  SL  Edmund's 
fCooper,  N.  J... .Westgate,  Manifleld 
Cooper,  W.  W.. .  .Bamham,  Thetford 
Cooper,  Rons  John . .  .Blythbuigfa  Lodge,  Haleswotth 
•fCooCe^£.  (1  Ith  HnsMtfs) .  .West  Pk.,  Fonllngbridge 
Copeman,  George. .  .Dui^iam  Loilge,  Swaffham 
Copeman,  Robert,  Jnn.. .  .Hemsley,  Great  Yarmouth 
Copeatake,  Tbos.  G.. .  .Kirk  Langley,  Derby 
fCoppard,  T.. .  .Lanehnrst  Lodge,  Hnrstplerpoint 
Corbet,  H.. .  .Farmers*  Club,  Bridge  St.,  Blaekfriaxs 
iCIorbet.  H.  R.. . .  Adderley  Hall.  Market  Drayton 
tCorderoy,  Edward. .  .Glapham  Psrk,  S. 
Corfleld,  Wm.. .  .Butteley  Hayes,  Anittem 
Comer.  Edward. .  .Eftk  Hall.  Whitby 
Comer,  J.  B.. .  .Longforth,  Wellington,  Somenet 
Comer,  Biehsrd. .  .Torweston,  WflUton,  Taunton 
Corner  James. .  .Barfaridge,  Nantwieh 
Comewall,  Sir  V..  Bart.. . .  Moccsa  Court,  Hereford 
Carranee,  F. . .  .Parham  Hall,  Wiekham  Market 


Corringhara,  R.  W.. . . Loond  Bouse.  Hazey,  Bawtry 
Coryton,  Augustus. .  .PentJllio  Ontle.  Cornwall 
Cosens,  William. .  .Langdon  Dawlish,  Devon 
Cotes,  Rev.  C:  G. .  .Stanton  St.  Qnintin.  Chippenham 
Cother,  William. .  .Middle  Aston,  Woodrtock 
fCotta,  Banm  G.. .  .HipfeThor,  Heilbronn,  Germany 
Cottam,  George  H.. .  .Old  St.  Panens  Road,  N.W. 
•fCotterell,  Jacob  Henry. .  .6,  Terrace  Walka,  Bath 
Cottingham,  John  O.. .  .Cfacsteilleld,  Derbyshire 
tCotton,  Alexander. . . 

Cotton,  H. . .  .Amor  Hall, Waahbreok,  Ipswich 
Cotton,  II.  P.. .  .Qoex  Perk, Isle  ofThsnet 
Cotton.  MaJ.<Gen.  T.  Conyers. .  .(Slhendre.  Rnabon 
fCotton,  Lt.-Col.  Hon:  W.  H.  S. . .  .Malpas,  Cheshire 
fConchman,  C. .  .Temple,  Balsall,  Birmingham 
Conchman,  J.  W., .  .Tottenham  Cheen,  Middlesex 
Coulson,  Col. .  .Blenkinsopp, Hsltwliistle.  Northom. 
f  Gonlthard,  G.. .  .Stone  House,  Haybon,  Ckrlisle 
Conlton,  William . .  .Dean  Covrt,  Ashbmton 
Coupland,  John  G. . . . Freeston,  Boston 
Coupland,  J.. .  .Southampton 
fCourt,  P.  Simpson. . .  140,  Snargate  Street,  Dover 
Courthope,  G.C... .  Whlligh,  Hurst  Green 
Gonssmtdcer,  Lannoy. .  .Westwood,  Paxnham,  Surrey 
Coverdale,  John. .  .4,  Bedford  Row,  W.C. 
■fCox,  Henry. . .TVeverenx,  Edenbridge,  Kent 
Cox,  Joseph . . .  WisbesKsh 
Cox,  Samuel  Wslker. .  .Spondon  Cottsge,  Derby 
Cox,  William . . .  Brailaford,  Derby 
Cox,  Wm.  Thos.. . .Spondon  Hall,  Derby 
fCoxe,  James. .  .Newtown  Lodge,  Hnngerford 
Coxon,  John . .  .TVeeford  Farm,  Lichfleld 
Goyney,  C. .  .Weston  Coyney,  Longton.  Staflbrdsh. 
Cradock,  Thomas. .  .Qnomdon,  Loughborough 
Cnne,  Edward. .  .Forton,  Montford,  Shrewsbury 
Crane,  James. .  .Tolpuddle,  Dorchester 
Crane,  James. .  .Shrawardine,  Salop 
'fCmnston,  Thomas. .  .Little  Dllwyn,  Leominster 
Cmwford,  Rev.  W.  H.. .  .Hanghley  Perk,  Woolpit 
Crawford,  Wm.  H.. . .Lakelands,  Cork 
iCrawley,  John  S.. .  .Stoekwood  Rvk,  Luton 
Creese.  William. .  .Teddington,  Tewkesbury 
Crestingfaam,  Jonah. .  .Oarshalton,  8. 
Cresswell,  Gerard  O.. .  .Sedgeftard  HaU,  King^  Lyrni 
Cresiwell, R.  W.. . .Ravenstone,  Ashby-dela-Zouch 
Cresswell,  Robert. .  .Idridgefaay,  Wirfcsworth 
Cresswell,  A.  J.  Baker. .  .Cresswell,  Morpeth 
Crewe,  Sir  J.  H.,  Bart.. .  .OUke  Abbey,  Derby 
fCrisp,  Thomas. .  .Bntley  Abbey,  Wlokham  Market 
Crisps  Arthur  WBliam.  .Gedgrave  Hall,  Woedbridge 
fOrofl,  Arthur  H.. .  .Hntton,  Boseell,  York 
Croft,  Rev.  Archdeacon  J.. .  .Saltwoed,  Hythe.  Kent 
fCroft,  Sir  John,  Bert.. .  .Kingsdown,  Sittingbonme 
•fC^fton,  Lord . . .  Mote  Fvk,  Athlone,  Ireland 
•tCrofts,  Rev.  C.  D.. .  .Caythorpe  Rectory,  Grantham 
Crofti,  John. .  .Long  Lawford  Hill,  Rugby 
Crofts,  T.  W. . . .  liawfbrd  Hill,  Rugby 
Crompton,  G.  * « . 
Ctompton,  George. .  .Oheeteifleld 
Oroome,  James. .  .Breadstone.  Berkeley,  Gloneesteis. 
GhMte,  G.  H..  .Orooke,  North  Tawton,  Devon 
Crosbie,  Wm.  T.. . . Ardfert  Abbey.  Traloe,  Irehmd 
•fCros^,  Wm.  A.. .  .Red  Bearr,  PNtfcon,  Lancashire 
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Crooe,  Thomas  B.. .  .Shaw  Hill, Chorley 
Vtomkvy,  John . . .  Lewca 
Groakill.  William.  Traatees  of. .  .Bererley 
OoaakiU.  Alfred. .  .The  Iron  Works,  B«Terl«y 
Crosthwaite,  John . . . 

-fCrow,  G.. .  .Ornhama,  Boroo^hbrld^e,  York«hii« 
Crowley,  John  L.. .  .Scaodford  Hall,  Newport,  Salop 
Grozon,  John . . .  Llanoorda  Inf,  Oaweetry 
-tOnmp^  G.  W..  .Woollaa  Hill,  Eckington.  Pershore 
Clump,  lliomaa. . .  Whitefleld,  Tewkeahury 
Oandwell,  George. .  .Wilton  Place,  Maidstone 
Gmoo,  John . . .  Leek ,  Staffordshire 
Crulchloy,  P.H...»8anniqgfaUI  PSrk.Suines 
Cnbitt,  Wm.  (Lord  Mayor). . .  Andover 
Coff,  J.  H.. . .New  Outle  Market,  Islington, N. 
-fCoff,  W.  Fitehett. .  .Merriott,  Ilminster 
Galley,  John. .  .Easton,  Pewsey,  Wilts 
Calvenrell,  Jaa.. « .  Wedmore.  Westcn<euper-Mare 
Camberbatch,  L.. . .Queen's  House,  Lyndbarst 
^Camming,  L.... Ratten,  Thurso,  N.B. 
OuUaghame,  John. .  .Heosol,  Castle  Douglas,  N.B. 
-tCuWf  Gapel. .  .Blake  Hall,  Ongar,  Esses 
Ooreton,  Oeoige. .  .Been  House,  Shrewsbury 
Curie,  Edmund. . .  Adbury  House,  Newbury 
Qurie,  Henry. .  .West  Horsley  Park,  Lealherhead 
Oirrie,  Baikeo. .  .Minley  Manor,  Famboro'.  Hants 
Gorrie.  Wm.  Pitt . .  .Gt.  Vaynor,  Narberth,  Pembroke 
Outisi  Gapt.  C. .  .l^iiton  House,  Lutterworth 
Curtis,  Charles  E. . .  .Alton 
Curtis,  E.. .  .Dummer  Grange,  Basingstoke 
-fCaitis,  Sir  Wm.,  Bart.. .  .Caynham  Court,  Ludlow 
QirUer,  T.  G. . . .  BoTere  Houses  Worcester 
Cuixon,  Hon.  S.  C.  H.  R.. .  .Grove  Ho.,  Tooting,  S. 
Cost,  Gapt.  F.  Henry. . .  Ellesmere 
Goat,  Leopold . . .  Tipperary 
Cnstanee,  Hambleton  F. . .  .Weston  House,  Norwich 
Cuthbctt,  Robert. .  .Newton-le-Willows,  Bcdale 
-tCuthbert,  WilUam. .  .Beaufront,  Hexham 


D. 


Oacre,  Lord . .  .The  Hoo,  Welwyn,  Herts 

tDftoe,  Joseph. .  .Kirklinton  Hall,  Carlisle 

Dslgmims,  William. .  .Eosaire,  Guernsey 

Dalton,  James. .  .Filliogham  Manor,  Unooln 

Dal  ton,  Thomas. .  .Cardiff 

Danger,  lliomas. .  .Hnntatile,  Bridgewater 

Daniel,  John  W.. .  .Cotou  Phrk,  Burton-on-Trent 

Diniel,  Thomaa. « .Stoodley ,  Tiverton 

fDaniel,  Tlios.  D., .  .StuelMridge,  Bampton,  Devon 

fDhrbishire,  8.  D.. .  .Pondyflf^n,  Conway 

Darby,  George. .  .Marklye,  Warbleton,  Hunt  Green 

fDarby,  Abraham. .  .Stoke  Court,  Slough 

fDare,  P.M.  Hall... 

Dare,  R.  W.  Hall . . .  Newtownbarry,  Ireland 

Darley,  Chas.  Albert. .  .Burtonfield,  York 

IXuling.  Charlea. .  .The  Hall,  Langham,  Colchester 

fliarling,  J. .  • .  Bean  Desert,  Eugeley 

Darling,  Robt.. .  .Plawsworth,  Fence  Houses 

Ikunbrongh,  Thos.  8. . .  .87,  Coney  Street,  York 

Darvill,  Henry. .  .Windsor 

Daahwood,  Francis. .  .Haloot,  Bexley,  Kent 


fDashwood,  F.  Loltus. .  .KIrtlington  Psrk.  Oum 
Daahwood, Sir  Henry  W..  Bt.. .  .KIrtlington,  Oxford 
fDashwood,  M. . .  .9,  Seamore  Place,  Mayfkir,  W. 
Daubeny,  Edmund  J..  .Cieve  House.  Yattoti,  Somen. 
Daubeny,  Rev,  E.  A.. . . Ampnry,  Cimcealsr 
Daubeny,  R.. .  .King*a  Bench  Walk, Temple,  LC. 
Davey,  George. . .  Buekland,  Faringdoa.  Berks 
Davey,  Richard,  M.P. . . .  Redruth,  Co  nwall 
David,  Edward. .  .9t.  Jobn'a  Plaee,  Hereflnd 
David,  Evan. .  .Falrwater,  CanUff 
Davie,  Sir  H.  Ferguson,  Bart.. .  .Greedy,  CiedUon 
Davits,  D.  Price. .  .Troedybrya,  Llandilo 
Daviea,  D.  R.. .  .Mere  Old  Hall.  Rnutsfotd 
f  Davies,  E.  H.. .  .Hampton  Bkdiop^  Hrrffcid 
Daviea,  Rev.  J.. .  .Moor  Court,  Hererordshire 
Davies,  Rev.  R.  T.. .  .Crickhowell.  Brecknoeksfain 
Daviea,  Richard. . . Ayleatone  Hll!,  Hereford 
Daviea,  Robert  C. . .  .Southminsler,  Maldoa 
fDaviea,  Robt.  P. . .  .Ridgeway,  Narberth,  S.  Walei 
Davies,  Rev.  S..  .The  Grange.  Oy«ermooth,9iraiutt 
Davies,  Mrs.  Sosanna. .  .RoehlaTeston  Manor,  NrtTi 
Davies,  Thomsa. .  .Burlton  Court,  Bnxghill,  HtnkH 
Davies,  Rev.  W.  I.  K.. .  .Croft  Castle.  Leomiaiin 
Davis,  Henry. .  .Old  Downs  Oakhill,  Bath 
fDavis,  John...Craulaooke,  Iirord,  E. 
Davia,  PMer. .  .Bickmarsh  Rail,  A1re«ter 
fDavia.  R.. .  .9,  St.  Helen'a  Place,  Bishopasatr,  LC. 
fDavis,  R.  P.. . . I,  Westbourae  Grove  Temce,  W. 
fDavis,  R.  8.  a. .  .Swerford  Park,  Ensrooe,  Oiob 
fDavis,  Samuel. .  .Swerford  I'ark,  Enstone,  Oxon 
Davis,  James. .  .Meleombe  Horeey,  Blandford 
Davia,  T.. .  .Little  Wenlock,  Wellington,  Shropfhin 
Davison,  Thomas. .  .Durham 
Davey,  3m. . .  .Flitton-llarton,  South  Mdlton 
Davey,  J.  S. . .  .Redruth,  Cornwall 
Davy,  John  T. . . .  Barton  Rosenah,  South  MoHon 
Davy,  Robert. .  .Ringwood,  Hampshire 
Dawes,  John  S. . .  .Smethwick  Honie,  Bimhighain 
Dawkins,  E.  H.  P.. .  .Moggerbaarer  Ho..  St.  Neot'i 
Dawaon,  Edward... Aldc^iffe  ItalT,  Lancaiter 
Dawson,  J.. ..Oronant,  Rhyl,  Flfntahire,  N.W. 
Dawson,  J.. .  .Blair  Hill  Mains.  Oblroaa.  VS. 
f  Dawaon,  Wm.  Edward.  .Plumstead  Commoo,  Keat 
Day,  Cliarles. . .  Colleywcaion,  Stamford 
Day,  Francis... Priory,  St.  Neot*s.  Hunts 
Day,  John. . .Newtek  Lodge,  Uekfleld,  Svan 
Day,  Samuel. .  .St.  Neot'a 
f  Day,  William. . .  Woodyates,  Salisbury 
f  Deacon,  John. .  .Mabledon,  Tonbridge 
fDean,  A.  K... .East  Brent,  Axbridge,  Soaaerist 
f  Dean,  F.  K.. .  .Efeat  BienI,  Axbridfe.  Semcis^ 
Deane,  F.  H. . .  .Eastoot,  RulaUp,  Watford 
Deane,  Rev.  Henry . , .  Gilliagham,  Doiset 
Deane,  WilUam  Anthony. . . Webbery  Bo.,  BIdefiri 
Dearden,  Jamea. .  .Poole 
Death,  Ambroae. . .  Lawshall,  Suffolk 
f De  Cunay,  Visct. . .  Chltcan  de  Cnnay,  Loitpaa 
Deedes,  Major  G.. .  .HiUhurst  Farm.  Hythe 
Deedes,  William,  M.P.. .  .Sandling  IVk,  Hythe 
De  L'lale  Dudley,  Lord. .  .Ptashnrst  Pvk,  Keat 
Delves,  William. .  .Fkant,  Tonbriilge  Welb 
De  Mauley,  Lord. .  .Down  Ampney,  Crrneester 
fDemidoff,  Prince. .  .Florcnee 
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f Denbigh,  brlof. .  .Newnham  nuddock.Latterwoith 
DenchAeld,  J. . . .  Alton  Abbotte,  Aylesbury 
Denieon,  Edmand. .  .Doneeeter 
fDenleon,  Sir  W.,  Bart.. .  .New  South  Walee 
Deniaon,  W.  Beekett. .  .Borley,  Lradi 
Denman,  Lord . . .  Middleton  Hal  1,  Bakewell 
Denne,  Wm.. .  .Three  Conntier  Asylum,  Baldoek 
f  Dennett,  Mullens. .  .Lodnrorth,  P«t worth,  Soaez 
Dennis.  John  Chss. . . .  Roaebroogh,  Northumberland 
Dennis,  Robert... Greetham.  Homcaatle 
Denaon,  Samuel. .  .Kcton  Hall,  Cheshire 
Dent,  Joseph.  .'.Ribstone  Hall,  Wetherliy 
Dent,  Joseph. .  .Neasliam  Hall  Psrm,  Darlington 
Dent,  John  D.,  MJ*....Kibfltone  Hall.  Wetherby 
Dent,  Ralph. .  .Streallaa  Castle,  Barnard  Castle 
Destcr.  Wm.. .  .Seckington,  Tamworth 
De  Rothschild,  Sir  A.,  Bt.. .  .Aston  Clinton, Tring 
De  Salia,  Rev.  H.  D.. .  .Fringford  Reetory,  Bicester  . 
fDe  Ttafford,  Sir  H..  Bt. .  .TraflTord  Pk.,  Manchester 
Devas,  Charles  F.. .  .Bromley  L4Mlge,  Kent 
DevM,  William. .  .Woodside,  Old  Windsor 
DeTcvell,  John. .  .Purbrook  I^rk,  Portsmouth 
Devincensi,  Signor  Giuseppe. .  .44.  Thurloe  Sq.,  W. 
Des  Voenx,  Sir  Henry  . .  .Dnkelow  Pk  ,  Burton-on>Tr. 
fDn  Vltre.  H.  D.. . .Charlton  Honie,  Wantage 
fDeron,  Esrl  of. .  .I\>iirderham  Csttle,  Exeter 
Devon,  Cbas..  .8^.  Vincent's,  H«ddington,  Maidstone 
Dew,  Tomkyns. .  .Whitney  Court.  Hereford 
Dewar,  William... Middleton,  Hicester 
Dewe,  Wm.  T.. . .  Manor  House,  Coates,  Cirencester 
fDe  Wetele,  Count  O.. . . 
Dewhnnt,  George. .  .Brown  Street,  Manchester 
tDewfaig,  R  . .  .Carbrooke,  Watton.  Norfolk 
De  Winton,  J.  P.... 

De  Winton,  Cipt.  T.. .  .Wallsworth  Hall.  Oloooester 
fDickens,  Charles  Scraee. .  .Horsham 
Dickln,  John. .  .The  Lodge,  Chirk 
Dickinson,  W.  F.  D.. . .tJlverston,  Lancashire 
Diekina,  R.  A... Woodford  Gran|{e,  WoWerhampton 
Dickinson,  H.. .  .Severn  Ho.,  Colebrookdale,  Salop 
fDickinson,  E.  H.. .  .King's  Weston,  Somerton 
Dickinson.  John. . .  Ablwtt's  Hill,  Watford,  Herta 
DicUnaon,  William. .  .New  Park.  Lymington 
f  Dickons,  Thoniss. .  .High Oakham,  Marufleld 
Diekaon,  James. .  .Chester 

Digby,  O.  D.  WingAeld. .  .Sherborne  Csstle,  Dorset 
Digby,  Lord. .  .Minteme  House.  Dorchester,  Dorset 
I>lgf>y»  Ber. K.. .Tetteshall  Rectory,  LItcham,  Norf. 
Digby,  Lt.-Gol.  R.. .6,  Oiapel  SC,  Grosvenor  Sq..W. 
fDllke,  Sir C.  Wentworth.  Bt. . .  .76.  Sloane  St.,  S.W. 
Dilke,  C.  W.. .  .76,  Sloane  Street.S. W. 
fDilke,  Charles  W.. . .?«.  Sloane  Street,  6.W. 
fDnion,  Viseount. .  .Dytebley  Hall,  Enstone,  Oxon 
f Dinning,  J..  .Addentone.Beirord,  Northumberland 
Disney,  Edgar. .  .Tlte  Hyde,  Ingatestone 
Disraeli,  Rt.Hn.B.,M.P...Hutthenden  Man., Bucks 
f Divett,  Edward,  M.P.. .  .Bystock,  Exraouth,  Devon 
Divetr,  John. .  .Bovey  Tracey,  Devon 
Dix,  George  Weatherstone. .  .Howden.  Yorkshire 
Dixon,  Henry. .  .Frankham,  Tnnbrid|;e  Wells 
Dixon,  Henry  Hall. . .  10,  Kensington  Square,  W. 
Dixon.  Hugh. .  .5,  India  Buildings,  Liverpool 
Dixon,  laaiah. .  .Grove  Terrace,  Leeds 
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Dixon,  John . . .  Hsrmston,  LIneoln  * 

Dixon, J. T....Duntefley, Belllngham,  Northnmb. 

t Dixon,  John  W.. .  .Beasby.  North Thoresby.  Lonth 

Dixon,  Peter. .  .Holme  Eden,  Carlisle 

Dixon,  Thos.  John. .  .Holton,  Lldgafte,  Newmarket 

f Dixon,  Tlioa.  Parkinson. .  .Oaistor,  Lincolnshire 

Dixon,  Wm.  P.. .  .Pkge  Hall,  Slieffleld 

Debits,  George. .  .Gaistor,  Lineoliuhiie 

Docker,  Ludford. .  .Paul's  Hill,  Leigh,  Tunfaridge 

fDod,  Whitehall. .  .Llannereh,  St.  Asaph 

Dod,  J.  W.,M.P. .  .Cloverley  Hall.Whitclioreh,  Salop 

fDndson,  C;harles  E.. .  .Littledale  Hall,  Lancaster 

Dods,  X>  P.. •  .Anick  Gmnge,  Hexham 

Dod  well,  J.. .  .Manor  House,  Long  Crendon,  Oson 

Dogvett,  Thomas  William . .  .Sandon,  Royston 

Dolphin,  T.. .  .Swafteld.  North  Wslsham,  Norfolk 

Donald,  W. . .  .St.  James's  Hall,  Regent  Street,  W. 

f  Donovan,  George  (49th  Regt.). . . 

Donovan,  J.  C .  .Gatwiek,  Mill  HiU,  Billericay 

Dorrell,  Thomas.. .Bishampton,  Pieiahore 

Dorrington,  C .  .Bridehall  Farm,  St.  Albans 

Dormer,  C  Cottrill. .  .Ronsham,  Woodstmdc,  Oxon 

f  Dorrien,  C. . .  Ashdean,  Funtington,  Chichester 

Doubleday,  E....L3ng  Chiwton,  Melton  Mowbray 

Douglas,  James. . . Atheistsneford,  Dram,  N.B. 

Dowden,  Thomas. .  .Roke  Farm,  Bere  Regis 

Dowding,  Edwyn. . .  1»,  Vineyards,  Bath 

Downing.  J .  B. . . .  Holme  Laeey .  Hereford 

Downs,  Henry. . . Manor  Hotise,  Basingstoke 

Downs,  J.  IL . .  .Grove  Lodge.  Fulham 

Dowson,  B.. .  .Qnay,  Yarmouth 

Downward,  Rev.  George  R.. .  .Shrewsbury 

Downward,  John. .  .Hampton  Hall,  Malpas 

Drake,  Sir  T.  T.  F.  E .,  Bart. . .  Nntwell  Court,  Exeter 

fDrake,  T.  Tyrwhitt..  .Shardloes,  Amersham 

Drakeford,  David. .  .Dillions,  Crawley,  Snasex 

Draper,  J.  S....Thingehill.  Hereford 

tDrax,J.S.W.Erle,M.P. .  .CharliorooghPk.Blandford 

Dray,  William. . .Famingfaam,  Kent 

Drew,  Henry. . . Peamore,  Exeter 

fDrewe,  E.  Slmeoe.  .The  Grange,  Honiton 

fDrewitt,  George. .  .Manor  Farm,  Oving,  Chicheste 

Drewitt.  Henry .. .  Milvill  Farm.  Titchfleld 

Drewitt,  John. . .North  Stoke.  Arundel 

fDrewitt,  R.  Dawtrey . . .  Peppering,  Arundel      "'   ** 

Drewitt.  Thomas. .  .Pieeard's  Farm,  Guildford 

Drewry,  George. .  .Newton-in-Cartmell,  Lancashire 

fDriver,  George  Neale. .  .S,  Whitehall,  S.W. 

f  Druce,  Joseph . . .  Eynsham.  Oxford 

■fDruce,  Ssmuel. .  .Eynsham,  Oxford 

fUrummond,  A.  R.. .  .Csdland,  New  Foratt,  Hants 

Drummond,  Dr.  H ...  15,  Westboume  Ter.,  Hyde  Pk . 

Dncane, Clws.,  M.P....Braxted  Lodge,  Wltham 

Dttckham,  T.. .  .Baytham  Cuurt.RQss,  Herefordshire 

fDuckworth,  Sir  J.,  Bart. . . .  Wesr  House,  Exeter 

fDuckworth.  Russell. .  .Murtrey  Hill,  Frome 

Duddiny,  Thomas. .  .Pockerby,  Goole 

Dudin,  John  B.. .  .Hayes  Grove,  Bromley,  S.E. 

Duffleld,  James. .  .Great  Bsddow,  Chelmsford 

Dnfty.  Thomas. .  .Knapthorpe.  Newark 

Dugdale,  W.  Douglas. .  .West  Chaldon,  Dorcliester 

Dnggan,  H.  Stephena... Hereford 

Duke,  Henry. .  .Broadmain,  Dorchester,  Donet 
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Dake.  Stephen... BUkehant,  Arandel 
DaoMs,  Fnndi  Koper. •.2\  Fendinieh  Street 
Dunbrell,  Jamee,  Jon. . .  .DitebUng,  Soaes 
Duncan,  W.  O.. . .Bead well  Hooae,  Stony  Stratfoid 
f Dancombe,  Hon.  O.JM.P.. . .  Waicaley,  BigKlcewade 
Dnooombe,  Hon.  W.  E.,  M.P.. .  .The  Leeeei,  Bcdale 
tDnneombe,  Sir  P.  P.,  Bait.. .  .Bletc^lay.  Bneke 
fDnn,  Finlay...We«ton  Fuk,  Shipston-on-Stoor 
f  Donn,  Oen.»  R.E.. .  .Denftitd  Home,  Hunfceited 
fDunn,  ThomM. .  .1,  York  Gate,  Regent's  Park,  W. 
f  Donne,  Thomaa,  Jon. . .  .Birdnr,  Leominster 
DannlclifTe.  W.. .  .Fruorell,  Nottingham 
Doplessit,  Jules. .  .Newton  Park,  Lymingtop 
Doppa,  T.  D.. .  .Longville.  Shrewsbury 
Du  n«,  a  O.,  M.P.. .  .Wilton  Puk,  Beaeonsfleld 
Dnpois,  Rev.  G.  J..  .Eton  College,  Windsor 
Dorant,  Richard. .  .Sharpham,  Devon 
Durham,  Makin. .  .lliorne,  YoAdiire 
Dyer,  George. ..  Wey  Uoose,  Alton 
Dyer,  John. . .Hook  Grange,  Ticbfleld 
Dyke,  Sir  P.  H.. .  .Lallfaigton  Castle,  Dartfind,  Kent 
tDyke,Rev.  T.  H.. .  Long  Newton,  Stockton-on-Tees 
Dyne,  F.  Bmdley. .  .4,Soirolk  Street,  PlOl  BiaU  East 
Dyott,  Col.. .  .FreeflMd  Blamor,  lichfleld 


E. 


Eardley,  Sir  C.  E.,  Bait.. .  .Belvedere,  Erith,  Kent 
Eardley,  R.. . .Norton-in-Hales,  Market  Drayton 
Eardley,  Wm....Larkton  Hall,  Malpas 
Bast,  Sir  Gilbert  W.. . .Hall  Plaee,  Maidenhead 
fEasthope.  Sir  John,  Bait.. .  .Fir  Grove,  Wcybridge 
fEaston,  James..  .Nest  House,  Gateshead 
Easton,  James. . .  Grove,  Sonthwark,  S.E. 
Eastwood,  R....Townley  Brimsliaw,  Burnley 
Eaton,  Charles  A. . .  .Tixover  Hall.  SUmford 
'fEaton,  Geoige . .  .Spix  worth,  Norwich 
Eekley,  Richard...  12,  Darlington  Place,  Bath 
fEddison.  Edwin.... Headingley  Hill,  Leeds 
f  Eddiion,  Francis. . .  Adel  Mill,  Leeds 
fEddison,  R.  W.. .  .Headingley  Hill,  Leeda 
fEddison.  WUliam. .  .Huddersfleld 
Edeliten.  P....The  Woodlands,  Moseley,  Blnntsg. 
-fEden,  Hon.  Wm.  Geo....Doncaster 
fEden,  J.. .  .Beamish  Pk.,Chester-le<StTeet.  Durham 
Eden,  R. . .  .Bevington  Green  Ho.,Hemel  Hempstead 
Edge,  Davis. .  .Outhill,  Stndley,  Warwicksliiie 
fEdge,  James  Thomas... Stielley  Hall,  Nottingham 
f Edmonds,  FJBxek.. .  .Berry  field  Ho..Bradrord.Wilu 
Edmonds,  R.. .  .West  Buckland,  South  Molton 
EdmoDdson.  John. .  .Graasyard  Hall,  Lancaster 
Edmunds,  Edmund . .  .Rugby 
Edwardei,  Flederick. .  .Pilbroath,  Carmarthen 
Edwards,  Francis. .  .Piekeridge  House,  Slough 
Edwards,  FVederiek...Barnham,Thetford 
Edwards,  Henry  N.. .  .Broadwood,  Leominster 
Edwards,  James  L.. .  .Rochester,  Kent 
Edwards,  Joseph..  .Hutton,  Weston-super-Mare 
Edwards,  Joseph  Priestley. .  Fisby  Park,  Halifiu 
Edwards,  Peter  Norman. .  .Brinsop  Court,  Hereford 
Edwards,  Robert  V...Sliottisham  Hall,  Woodbridge 
fEdwards,  Thomas... •Wintercott,  Leominster 


Edwards,  Wttliam. .  .Caeve  Aima,  Civm 
Effingham,  Earl  of. .  .Toamore  Honae,  BliM>ii,Oiea 
Egerton.  Sir  P.  de  M.  G.,  Bl.  M.F..  .  .T^npadsy 
Egerton.  Lnid. .  .T^tton  Park,  Knotalbid 
Eggar,  James*. .Bfiuatad,  Alton 
Egginton,  S.  H.. . .Noitk  Feiriby,  Bran^ToArinn 
Ekin,  Tbomaa. . .  Newmarket 
fEland,  S.  K.. .  Man«rHo.,Stanwick,  Higham  Ymm 
ElelMH  Lord,  M  J>.. . . ArmMeld,  Haddiogteav  K.  B. 
Eley,  Charles... Beaivers  Faem,  Houaslov.  W. 
Eley,W.H.,  jnn..  .IsUngham,  Frindsbory,  1 
Elkington.  H.. . .  Woodbvnoko,  Nmthfield, 
fElkins.  J.  N...EIkington,W«iro«d,  NorthamptanrfL 
fBUiot,  John .  •  .Chapel  Bmmpton,  NoKbemplsn 
Elliot,  John  Lettson...The  Brewery.  PimBcs4&W. 
Ellis,  Charles..  .Fkanklands,  Hontpierpoiat 
Elli%  Charies. .  .Mddreth,  Boyatoa,  CusMdge 
EUis,  Job. .  .Oswestry 
fElli^  John. . .  Artington.  Goildford 
Ellis,  I.  P.. .  .The  Field,  Hmapton  BUiop,  H«fai 
fEUis,  Robert  Ridge... Taldiag,  Kent 
Ellison.  Charies. .  .Oldbory  Lod^e,  Bridgnoidi 
Ellison,  Frands  Charles. . . Low  Siaargk,  Mdnthoipe 
ElUston,  B.  A. . .  .Croydon  Arrinfton,  Camhddge 
Ellmaa,  R.  H.. ..  Laodpett,  Lewes 
EUman,  Thomas. .  .Beddingliam,  Lewes 
Elmhiist,  Rev.  E....8haw^  Rectory,  Ragby 
fElmsall,  ManaMdt  de  C. .  .The  Qob,  Yock 
Elona,  Oeneml  da  Fiandseo. .  .Tubia,  Oviedo 
fElston,  Cupt.W.. .  .St.  Ann'sRd  ,  North  Briit8B,S. 
Elton, Sir E.  .\f.,Bt....WidwaitHy  Conrt,  Heniten 
Elton,  Major  Robert  James. .  •  Whltestaatoa,TaBBtgB 
Elvidge^  Benjamin. . .  Leven,  Beverley 
Elwes,  John  H.. .  .Colesbum  Hoose.  Chsllealiv 
Emery,  E.  Croaswiller. .  .Stortington,  Sosnc 
Emery,  R.  Coleman.. Hnrsten  PI..  StoninglBo,  Ssa. 
Emson.  H.  H. . . .  Nether  HaU.Cherry  Uiatan.  C^b. 
fEnfield,  Viseeunt. . .  Wrotham  Fbrk.  BUnet 
England,  Richard... Binham,  Wells,  Noilblk 
Enniskillen,  Esrl  of.. .  .Florrnen  Court,  FciBsai|k 
Ensor,  John. .  .Dorehester,  Dorset 
fEntwistie,  John  S.... Foxholes,  Rodidsle 
Enys,  John  Saanel.  •  .Eny%  Peuryn.  Gbmw*tt| 
Epton.  W.  M....Langton  Wngby.  UarolMkiM 
fErkoig,  Adolphus. . .  Derekegyhnia.  Psath.  Hsafi>T 
fErle,  Rev.  Christopher. .  .Hardwkke,  AylsriMty 
Brle,Rt.Hon.SirW.,Kt.. .  Bmashot  Gfai«e,Uphwk 
&nest,  Henry . .  .4,  Whitehall,  a.W. 
fEnlngton.  Bowhuiid...Sandon,  Hexham 
Esdaile,  W.  Q,  D....Boriey  Fkrk,  Ringwesd,  Buti 
t Esteoort,  E.  D.  B.. . . Newnton  House,  IMmy 
Etches,  Wm.. .  .Bceeh  Beoae,  Newcastle.  Safk 
EtheUtone,  R«v.  C.  W.. .  .Up  Lyme,  Lyme  Rsfh 
fEuston,  Earl  of. .  .Ewton,  Thetferd 
Evans,  E.  M.\«.LlynfaaCTied,Nantmel,Kiagt<B 
Evans,  Filwaxd. .  .Buveney  Court,  Windsor 
Evans,  Geocge.  • . Wimbome,  Donet 
fEvans,  Henry  J.. . .Bank,  Gbrdlir 
Evana,  H.  RawUaga.  Jun...  JXlwyn,  Leomto«» 
Evans,  Isaac  Pearson... Griff.  Nuneaton 
Evans,  James  Eaton. .  .Haverfbrdweat 
Evans,  John...Ufllngton,  Salop 
Evans,  R.  P. . .  .Orpines*  Wateringbory,  Mafcht^i 
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-f-Bvaiu^  R.  W. . . . Eyton  Hall,  Leominfltar 
Evans,  Samuel... Dttly  Abbey,  Derby 
Evans,  Thoa.  M. .  .Want  Hill,  Wandsworth 
Bvana,  Capt.T.  B....])eane  Home^  Enatone,  Ozon 
f  Evana,  Rev.  W.  E.. .  .Burton  Court,  Herefordshire 
Everett,  Frederick . .  .Shaw  Rectory,  Newbury,  Berlts 
Evetington,  William,  jun...  .Skegness,  Beaton 
fEverington, Wm.  D.. .  .Plamstead  House, Norwich 
Evetitt,  James. .  .North  Craake,  Fakenbam 
Evenhed,  Henry. ..Ptok  Hall,  Gosfleld,  Halstead 
Evexahed,  John. . .  .Albury,  Guildford 
Ewen,  Thomas  L'Eatrange. .  .Dedham,  Colchester 
Ewinp,  Wm...  London  and  Westm.  Bank,  Lothbury 
Esall,  W.. .  .Kates  Grove  Works,  Reading,  Berks 
Exley,  Wm.  H.. .  .Wisbcaeh,  Cambridgeshire 
Eyke,  John* .  .Stanloa,  Shiffnal 
f Eyre,  G.  E. . .  .Warrens,  Stoney  Cross,  Southampton 
Eyre,  Henry  R....%aw  House,  Newbury 
Eyre,  Martin. .  .17,  Bellevne  Terrace,  Hull 
Eyre,  R.  T..  . .  Bartley,  Totton  Wear,  Southampton 
fEyrea,  Gapt.  Harry... Knockwood  Park, Tenterden 
Eyton,  John  Wynne.  •  .Lee*a  Wood,  Mold,  Flintshire 
fEytoOy  ThoB.  C.  ..  Yineysrd,  Wellington,  Shropsh. 

P. 

Faber.  C.  Wilson . . .  Northaw  House,  Barnet 
Fair,  J.. . . Warton  Lodge,  Lytham,  Preston,  Lancas. 
Fairfaairn,  George. .  .Holmes  Chapel,  Cheshire 
Faithful,  Rev.  G.  D.. .  .I^wer  Hey  ford,  Oxford 
Falmouth,  Viscount. .  .Mereworth  Castle,  Maidstone 
Fane,  Cecil. ..4,  Upper  Brook  Street,  W. 
-f-Fardon,  H.  F....The  Fir8,Broms|txove 
fFarhall,  J.  N.. .  .TiUington,  Petworth 
Farley,  Rev.  C.  Turner. .  .Moorhall,  Stourport 
-f  Farmer,  Archibald  H.. .  .Haxefleld,  Cheam,  S. 
Farmer,  Edward. .  .Fkxeley,  Staffordshire 
Famworth,  J.  K.. . .  Alderley  Ed]$e,  Manchester 
Fam worth,  Thoe.  M.... Alderley  Edge,  Manchester 
Famham,  E.  B... .  .Qnomdon  House,  Loughborough 
i'Farr,  Richard. ..Wormealey  Orange,  Herefordshire 
i'Farr,  Wm.Wyndham. ..Iford,  Christchurch,  Hants 
Fairell,  Edward. .  .Tan-y-lan.  Holywell 
f  Parrer,  Edmund. .  .Sporle,  Swaflham 
Farrer,  James. . .  Ingleborongh,  Settle 
fFarrer,  O.  W.. .  .1,  Hamilton  Place,  Piccadilly,  W. 
Farthing,  Walter. .  .Stowey  Court,  Bridgwater 
Faulkner,  C.  F.  A.. . . Bnry  Barnes,  Burford,  Oxon 
Fanlkner,  John. .  .Bretl^  Farm.  Barton«on>Ttant 
Faviel,  George.. .Amcotes  Lodge,  Goele 
Faviell,  J.  Brown. .  .Stockwdl  Park,  Wetherby 
fFaviell,  Mark,  Jan.... 

Faviell,  William  Fred...  .Down  Place,  Guildford 
Fawcett,  John . . .  Durham 
Fawkes.  F.  H.. .  .Famley  Hall.  Otley 
Featbantone,  Wm. . . .  S  unley  Hall,  Kirby-Mooraido 
Feath'eiBtonhaugh,  R. . . .  Roek>riew,  Killucan 
Feilden. Captain  H.  M.. ..Bank  Hall,  Clitheroa 
Feilden,  CapUin  J.. .  .Witton  Park,  Blackburn 
Feetham,  John. .  .Great  Burden,  Darlington 
Felgate,  W..  .9,  Westboume  Crca.,  Hyde  Pk.  Gardens 
fFellowes,  Jas., .  .29,  Gloucester  Place,  PortmanSq. 
Fellowes,  Robert. .  ..Bitteswell  Hall,  Lutterworth 


Fellowes,  Rev.  T.  I Beighton  Rectory,  Ade 

Fellows,  W.  Msnning.  ..Ormsby,  Great  Yamouth 

'  fFelton,  Clement.  ..Danton,  Fakenbam 
Fenton,  John  T..  ..Waterloo  Colliery,  Leeds 
fPenwick,  Henry,  M.P...Southill,  Chester-le-Street 
fFerard,  Charles  Colton. .  .Ascot  Place,  Windsor 
Ferrabee,  Jaa..  .Phqnix  Ironworks,  Stroud,  Gloucest. 
fPerris,  T....Msaningford Bohune,  Pewsey, WilU 
f Ferris,  William.  ..Draycot,  Pewsey,  Wiltshire 
Festing,  R.  G....I,  Queen  Sq.  Place,  Westminrter 
Ffooks,  Thomas. .  .Sherborne 
fFfoulkes,  Major  John  J.. . .  Llandyaail,Shrewabary 
Fiddea,  Tliomaa  F....Towneley  I.odge,  Burnley 
Field, George.  ..Aahurrt  Park,  Kent 
fPield,  Henry. .  .East  Lodge,  TulseHill,  S. 
Field,  James  Pope.  ..Shipton-on-CherweU,  Oxford 
Field,  Samuel. ..Famsfleld,  Southwell 
fField,  William..  .884,  Oxford  Street.  W. 

.  Field,  William  David... Swan  Hill,  Shrewsbury 
fFielden,  Joshua.. .SUnsfleld  Hall,  Todmorden 
fFielden,  S.. .  .Centre  Yale,  Todmorden 
Fieldsend,  C,  jun..  ..Kirmond,  Binbrook,Llncolnah. 
Fllliter,  Geoige...Trigon  Hill,  Wareham,  Dorset 
tFilmer,  Sir  E.,  Bt.,  M.P. .  .Eart  SuttonPk.  jStaplehst. 
Finch.  J... .1,  Adelaide  Place,  London  Bridge,  E.C. 
f  Finch,  Rev.  W.. . .  Warboys,  Huntingdonshire 
Finchett,  Thomas. . .  Rushton,  Tarporley 
fFindlay,  John. .  .Gamstone,  Hereford 
Findlay,  T.  Dunlop.  ..Easter  Hill,  Glasgow 
Finlay,  Alex.  J.. .  .Cartle  Toward, Greenock 
fFinnia,  Steriker...The  Elms,  Hougham,  Dover 
Firth.  Samuel. .  .Burley  Wood,  Leeds 
Filth,  WUliam. .  .Barley  Wood,  Leeds 
Fisher.  James... Adelaide 

Fisher,  John. . .Carrliead  Farm,  Cross  HilU,  Leeds 
Fbher,  T.  Forest,  Ince  Blundeil,  Liverpool 
Fiaon,  Cornell . .  .Thetford 
fFiaon,  John  Potterton...Horningses,  Camhs. 
fFitigerald,  Maj.  H.  T.G..  .MspertoDHo.,Wincanton 
Fitzgerald. Wm.  Seymour.... HoUbrook,  Homliam 
Fitxherbert,  William... Somersal  Herbert,  UttoxeUr 
fFitshngh.  Thomss  Lloyd. .  .Plas  Power,  Wrexham 
Fitzhugh,  Rev.  Wm.... Street,  Lewes 
Fitspatrick,  Rt.  Hon.  J.  W.. . .  Abbeyleix,  Ireland 
Fitxroy,  Lt.Col.  H.. .  .Stratton  Strawleaa.  Norwich 
Fitzroy,  George..  .Grafton-Regis,  Stony  Stratford 
f  Fitxwllliam,  Hon.  CW.. .  .Alwalton,  Peterborough 
Fitawilliams,  E.  C.  L.. .  .Newcastle  Emlyn,  S.  W. 
fFletcher,  Lt.-CeL  E.  C....KenwBrd,  Yalding 
Fletcher,  George. .  .Shipton,  Cheltenham 
Fletcher,  John  Charles... Dale  Faik,  Arundel 
Fletcher,  John  Lynch. ..Strcatley,  Beading 
fFletcher,  J.  P. .  • .  Ashley  Fkrk.  Walton-on-Thames 
Fletcher,  WUliam. .  .Rsdmanthwait,  Manstteld 
Flower,  Chsrles  Henry. .  .France  Farm,  Blandford 
Flower,  G.  F.  A..  .Stafford  Farm,  Dorchester 
Floyd,  Tliomas.  •  .Frilfoid,  Abingdon 
Floyer,  John...Hinta,  Tamworth 
fFloyer.  John. .  .Stafford,  Dorchester 
Floyer,  John  Wadham...Msrtin,  Homcartle 
tFolJambe,'Geo.Saville. .  .Oaberton  House,  Worksop 
Folkstone,  Viscount.  ..Longford  Castle.  Salisbury 
Fookes,  H.*.  .Whitechueb  Farm,  Blandftitd 
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Forliei,  John  M... .Dropmore,  Maidenhead 

Forbei,  Sir  John  Stuart,  Bart.. .  .Fettereaim.  N.B. 

Ford,  J.,  Jan....Rtt(bton  Farm,  Rlandford 

Ford,  WiUlam...Brineop,  Herefordshire 

Fordham,  Edward.  • . Royston,  Cambridgeshire 

Fordham,  Edward  King...A«hweli.  Baldock 

Fordham,  Jo]m  George. .  .Royston 

Forester,  O.  T.. .  .Ercali  M^gna,  WeIlington,8hropi. 

Forester,  Rey.  R.  T.. .  .Elmsley  Lodge,  Leamington 

Forrest,  Thomas. .  .Sporston  Hall,  Tarpwley 

Forrester,  Qeorge. .  .Tombland,  Norwich 

f  Forrester,  Jos.  James. .  .24,  Cratehed  Friars,  E.G. 

Forster,  Abraham  T.. .  .Oarretstown,  Kinsale 

fForster  Charles. .  .Hanch  Hall,  Lichfield 

Forster,  R.  G. . . .  Wltite  House.  Gateshead 

Forster,  Robert. .  .Tottenham  Green,  N. 

fForster,  Samuel. .  .Southend.  Sydenham, S.E. 

Forsyth,  James... Some  House, Tobermary,  Argylls. 

Fort,  George. . .  Alderbary  House,  Salisbury 

Forteecue,  Hon.  G. . . .  Boconniick,  Lostwitliiel.  Comw. 

Foster,  Edward...Waterton  Hall,  Goole,  Yorkshire 

Foster,  J. . . .  Ledsham,  Milford  Junction 

Foster,  J.  P.. ..Killhow,  Wigton,  Cumberland 

fFosler,  John  James. .  .Mansion  Street,  Lincoln 

fFoster, Richard. .  .Castle,  Lostwithiel.  Cornwall 

Foster,  Wm...  .Can wick  House,  Lincoln 

fFoster,  William. .  .St«>ttrton  Court,  Stourbridge 

fFoster,  W.  O.,  M.P.. .  .Stourton  Csstle,  Stourbridge 

Fothergill,  James. . .  Beeston.  Nottingham 

Fothergill.  John. .  .NottiuKham 

Fothergill,  Matthew. .  .Cefhrhychdir,  Newport,  Mon. 

Fothergill,  R.. . .Hensol  Castle,  Cowbridge,  S.Wales 

f FounUine,  Bernard  T...  .Stoke  House,  Bletchley 

Fowls,  W.. .  .Market  Lavington,  Wiltshire 

Fowler,  BenJ.. . .  WhitelHars  Street,  Fleet  Street,  E.C. 

Fowler,  Charles.  ..Wbitelands,  Bicester 

Fowler,  John  K.,  Jnn.. .  .Aylesbury 

Fowler,  M. . . .  Little  Bushy  Farm,  Stanmore,  N.W. 

f  Fowler,  Robert  C. .  .Ounton  Hall,  Lowestoft 

Fowler,  R.,  Jun.. .  .H,  Bennett's  Hill,  Birmingham 

Fowler,  Francis. .  .Henlow,  Baldock 

Fowlip,  Wm.... 

Fox,  Alfred  Lloyd. . . Manure  Works,  Penrhyn 

fFox,  Chas.  B.. ..Mslpas.  Newport,  Monmouthshire 

Fox,  Frederick  F.. .  .Melbourne,  Derby 

f  Fox,  G.  Lane. .  .Bramham  Park,  Tadcaster 

Fox,  Robert. .  .Falconhurst,  Gowden,  Kent 

Fox,  W. . . .  Elfordleiyh,  Plympton  St.  Mary,  Devon 

Fox,  William. . .Danston,  Sleaford 

Frampton,  Henry . .  .Okers  Wood,  Dorchester 

Francis,  Clement. .  .Quy  Hall,  Gambridgesliire 

Francis,  Frederick. .  .Warley  Place,  Brentwood 

Francis, S.  R.  O.. . .Cnnham  Place,  North  Oekendon 

Franklin,  Edward  L.. . . Aseott,  Wallingfoxd 

Franklin,  John. .  .Eirelme,  Wallingford 

f  F^ranklio,  Richard. .  .Clemenstone,  Bridgend 

Franklin,  Robert. .  .The  Pkrk,  Thaxted 

Franks,  George. .  .Thong,  Gravesend 

Fhmks,  James. .  .Brsmley,  (Guildford 

Franks,  'I  homes. . .  Westfleld,  Montmth 

Fkaser,  Hugh. .  .Culloden,  Inverness 

Frederick,  Sir  R.,  Bt..  .Burwood  Pk.,  Walton-on-Th. 

fFkeebody,  Wm.  Y.,  .Trafalgar  PI.  W.,Hackney  Rd. 


fVeeman,  John  Gardner. .  .Roekfldd,  Hereford 

Freeman,  Thos.. .  .Henham,  Wanglord 

Freeman,  Joshua. . .  Ashford,  Staines 

Freeman,  W.  P.  W.... 

French,  Richard  Day. .  .St.  John's,  Bungay 

f  Ftere,  G.  R . . . 

Frere,  P.  H.. .  .Regent  Street,  Csmbridge 

f  Frost,  Chas..  ..Whexstead,  Iptwich 

Frost,  Edward..  .West  Wratting  Hall.  Linton 

f  Pry,  James  Thomas. .  .Boston,  Bromley,  Kent 

Fry,  Thomas. .  .Baglake  Farm,  Dorchester,  Dorwt 

f Fryer,  H.  C. . .Lodge  Park,  Tallesin. ShrewabarT 

Fryer,  W.  Fleming. .  .The  Wergs,  Wolreihamptoa 

f Fryer,  W.  R.. .  .South  Lytchett  House,  Pbole 

Fttlcher,  Thomas. . .  Rlmham  Hall,  Thetford 

Fulford,  Baldwin. .  .261, High  Street,  Exeter 

Fuller,  F.  G.. . .Maidenhead 

Fuller,  Robert  Mills... Croydon,  S. 

Fulljames,  Thos.. .  .Hatfield  Court, Gloucester 

Fuldiaw, Richard... Bushby  Honsc,  Leicester 

Fumeis,  John.. .Coxhoe,  Ferr>hill,  Durham 

Fumias,  Laur. . .  .Birchill  Farm,  Baslow,  ChestexfieM 

FumiYal,  S....Napeley  Heath,  Market  Drayton 

Fnssell,  Rev.  James  G.  C. . .Chantry,  Fkome 

f  Fy tcke,  J.  Lewis. .  .Thorpe  Hall,  Elkington,  Looth 

G. 

Gadesden,  Auguetus  W. . .  .Leigh House, Tooting, & 
Gaisford,  Mijor  T.. . .  Bay  stone.  Chipping  Sodbor>- 
Gale,  Chas.  J.. .  .Kilnocks,  Botley,  HanU 
Gklpin,  George..  .Kingston  Farm,  Dorchester 
Galpiu,  John. .  .Dorchester 

Gal  pin,  Thomas  P.. .  .Little  Langfbrd,  Heytesbory 
fGalton,  Darwin. .  .Claverdon  Leys,  Warwick 
fGalway,  Viscount,  M.P.. .  .S«rlby  Hall,  Bawtry 
fGamble.  D.. .  .Gerard's  Bridge, St.  Helen's.  Lane 
Gamble,  Thomas...  Can  wick  Road,  Lincoln 
fGamlen,  Wm.  H.. . .Hayne  House,  Tiverton 
fGammie,  Geo.. .  .Shotover  House,  Wheatley,  Oxon 
Gandy,  Lt.-Col.... Heaves,  Milntborpe 
Garbatt,  Thomss. . .  Yarm,  Cleveland 
fGard,  R.  Sommers. .  .Roujremont  House,  Exeter 
Garde,  T..  ..Ballinacnrra,  Midleton,  co.  Cork 
Gardner,  Francis. .  .Ry burgh,  Fakenham 
Gardner,  Thos.  K... .Leigltton,  Ironbridge^  Salop 
Gardner,  William  NetUeton . .  .Wells.  Norfolk 
Gardner,  Capt.  T.. .  .Sea  View.  Ryde,  Isle  of  Wight 
fGardom,T.  W.. .  .The  Vild,  Baslow,  Chestcrfeid 
•Gsrmston,  John. .  .Worcester 
Game,  George. .  .Churchill  Heath,  Chipjnnf  Norto* 
fGarae,  John.  ..Fillcens,  Lechlade 
fGarno,  Robert... Aldaworth,North1each 
fGarae,  Wm.. .  .Kilkenny  Farm,  Bibnry,  Fsiift»rd 
Garoett,  William. .  .Qitheroe 
Garuett,  W.  J.,  M.P. . .  .Bleasdale  Tower,  GaMkapg 
Gamey,  Charles.  • .  Kenton,  Dedham,  Suffolk 
fGarratt,  John. .  .Bishop's  Court,  Exeter 
Garrett,  Richard.  ..Oarl|on  Hall, Saxmandham 
Garrold,  R.  H. . .  .Kilforge,  Roes 
Garsed,  John. .  .The  MoorUmda,  Gowbridgw 
Garth,  T.C.. . .Haines  Hill,  Reading 
Gascoyne,  Wm.. .  .Bapekild  Court,  SittingbouBe 
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(iuooyne,  WjllUm  Whitehead.. .SIttingbourne 

fGaskell,  Renry  L. . .  .Kiddington  Hall,  Wojdatock 

fGatacre,  Edwajd  L. .  /.Coton,  Kidderminster 

Gater,  John. . . Weit  End,  Southampton 

Gatea,  John  A. . .  .Grange  Farm,  Sapiston,  Ix worth 

fGatea.  R.. . .7,  Siiasex  Place*  Honhara 

Gatrell,  William  Verling. .  .Lymington,  Hampshire 

Gatty,  George. .  .Felbridge»  East  Grinstead 

Gaodem.  J. . .  .Earl's  Barton,  Wellingborougli 

Gauntlett,  W.  H. . .  Eston  Janet^iddleshro'-on-Tecs 

fOaothorp,  Henry. . . Widness,  Warrington 

tGftwne,  Edw.  Moore. .  .Kentrangh,  Isle  of  Man 

tGeary,  Sir  W.  R.  P.,  Dt.. .  .Oxen  Heath.  Tunbridge 

Oedg«,  Johnson. .  .Bury  St.  Edmund's 

Gee,  Thomas. . .  Brothertoft,  Boston 

Geldard,  Chris.,  Jun.. .  .Cappleside,  Settle 

Gdlderd,  George  A.. . .  Aikrig  End,  Kendal 

George,  Thomas.  ..Bythome,  Thrapstone 

George,  T.  Willington. .  .Bellevne  House,  Leeds 

'fGerman,  George. .  .Meaaham  Ix)dge,  Atherstone 

iterris.  Sir  O.  E.  M.  T.,  Bt.. .  .Christchurch,  Hants 

Gibb,  James..  .Crown  Villa,  Southport 

Gibb.  John... 

Gibbon,  A. .  .SUnnton,  Coleford,  Glouoesterxhire 

Gibbens,  Edward . .  .Minster,  Isle  of  Tlianet 

Gibbons,  Henry. .  .Hampton  Bishop,  Hereford 

Gibbons,  Stephen. .  .Brockleaby  Fkrk,  Ulceby 

tOibba,  George . . .  Belmont,  Bristol 

fCibba, Hen.  H..  .St.  Dunstan's,  Regent's  Pk.,  N.W. 

Gtbbe,  Robert. .  .Carhampton,  Dunster 

Gibba,  Thomas. .  .26,  Down  Street,  Pioeadilly,  W. 

Gibbs,  W.. . . Alveston  Hill,  Stratfoid-npon-Avon 

Gibba.  Wm.. . .Tyntesfleld  Bourton.  Bristol 

Giblett,  John. . .Lower  Clapton,  N.E. 

Gilbert,  Renry. .  .Bamby  Manor,  Newark,  Notts 

Gilbert,  James. .  .23,  Anne  Street,  Birmingham 

tGilbert,  R. . . .  Ashby  Hall,  Berghapton,  Norfolk 

^Gilbert,  Thomas  W.. .  .Tlie  Close,  Salisbury 

tGilbert,  William  A. .  .CanUey.  Aele 

Gilbertson.  M.. .  .Elm  Cottage.  Egham  Hill,  Surrey 

Giles,  Henry,  Jun. . .  .Great  Clacton,  Eases 

Gill,  George. .  .Weston,  Shrewsbury 

Gill,  Joseph . . .  Leeds 

Gillctt,  Charles. .  .Cote  Hoofe,  Bampton,  Oxon 

Gillett,  John. .  .Fawler.  Cbarlbnry 

Gillett,  John. .  .Minster  Lovel,  Wituey 

Gillett.  Thomas. .  .Kilkenny,  Faringdon 

Gilpin-Brown,  G. .  .Spdbnry  Park,  Richmond,  Yorka. 

Gilstxap,  William.  .Fomham Pk.,  Bury  St.  Edmunda 

Ginden,  Samuel. .  .Ingestre,  Stafford 

CSirand,  Edward..  .Preston,  Wingham 

•fGladatone,  Capt.,M.P.. .  .BowdenPk.,Chippenham 

Glaiaier,  William  Richard. .  .41,  Charing  Cross,  S.W. 

Gleed,  Ellis  L. . .  .Hoo  Hall.  Wickham  Market 

Gi«gir>  J.  B. . . .  Withington  Hall,  Chelford,  Congleton 

Glegg,  Lt.-Col.  E.  Holt. .  .Backford  Hall,  Chester 

Glen,  6...  .Stratton  Audley  Park,  Bicester 

f  Olendining,  Alexander. .  .Red  Leaf,  Penshurst 

OlentoB,  Frederick. .  .Bensham,  Ncwcastle-on-Tyne 

Glover,  John. .  .Bangley,  Tarn  worth 

Glover,  Robert. .  .Wexford,  Lichfield 

Glynne,  Rev.  Henry. .  .Hawarden  Rectory,  Chester 

Glynne,  Sir  S.,  Bt.,  M.P.. . Hawarden  Gaatle,  Flintsh. 


fGobbitt,  John.-.  .Wickham  Market,  Sollblk 
Goddard,  H.  N. .  .Manor  Ho.,Cly  ffe,Wootton-Bassett 
Goddard,  Thomas. .  .St.  Pagans,  Cardiff 
Goddard,  Wm.  Gibert. .  .Broad  Chalk,  Saliabory 
fOoddard,  William  R. . .  .Somerset  House,  W.C. 
■fGodsal,  Philip  Wm. .  .Isroyd  Pk.,  Whitchureh,Salop 
Godwin,  William... Lugwardine,  Hereford 
Ooffgs,  James. .  .Great  Baddow  Park,  Chelmsford 
fGoldhawk,  R.,  Jun. . .  .Hasle  Hall,  Steer.  Guildford 
Goldamith, Tliomas. .  .Dairy  Farm,  Ixworth 
Gomm,  Gen.  Sir  W.  M.. .  .New  St., Spring  Gardens 
fGonne,  Charles. . . Warley  Lodge,  Brentwood 
Gooeh,  John  Kerr. .  .East  Tnttenham,  Norwich 
•KSooch.  John  Virel. . .  Reform  Qub,  Pkll  MaU,  S.W. 
Gooch,  Stephen. .  .Honlngham,  Norwich 
Goodrhild,  Philip  P. . .  .Reetory,  Hackney.  N.E. 
fGoodden,  John. .  .Over  Compton,  Sherborne,  Do^t 
f  Goodhart,  Cliarlea  E.. .  .Langley,  Beekenham 
tGoodlake,F.  Mills. .  .Wadley  Ho.,  Faringdon 
Ooodson.  Wm.. . .Hill  Farm,  Mitcham,  S. 
Goodwin,  J.. .  .Central  Farmers'  Club,  Blaekfriars 
Goodwin,  Ralph  Willis.  .Bumham  Abbey,  Maldenh. 
Goody,  Golden. .  .Broom  House,  Chapel  Halstcad 
Gordon, Charles. .  .Heavitree,  Exeter. 
Gordon,  R.. . .  Kemble  House,  Cirencester 
Goaford,  Vincent. .  .Tan-y-llan, Holywell, FlinUhire 
Gosling,  John. .  .Brewery,  Becking,  Essex 
Goeling,  Robt.. .  Haasobory,  Bishop's  Stortford.  HerU 
Goaling,  Thomas  0. . . .  1ft,  Portland  Place,  W. 
fOosset,  Capt.  Arthur. .  .Eltham,  Kent 
Goocher,  John. .  .Woodsetts,  Worksop 
Gough,  Edward. . .Gravel  Hill,  Shrewabory 
Gould,  John. .  .Hyde  Hall,  Denton,  Manchester 
Gonld,  Joseph. .  .Newhall,  Broadclist,  Devon 
Gould,  Rev.  Joseph. .  .Hunt  Green 
Gonldboume,  Joseph. .  .Wilkesley,  Whitchurch 
Goulding,  Wm.. . .  108,  Patrick  Street,  Cork 
Gouthwaite,  Richard. . .Lumby,  Miliord  Junction 
fOow,  James. .  .Fowler's  Pkrk,  Hawkhuist. Kent 
fGower,  A.  L. . .  .Castle  Malgwyn,  Newcaatle  Emlyn 
Gower,  Andrew. ..Market  Drayton 
iGower,  Eraamus. .  .Clynderwen,  Narberth,  S.W. 
fGower,  J.  Leveson. . .  Westwood,  Colchester 
tGower,  Robt.  F. . .  .Clynderwen,  Narberth,  S.W. 
fOowcr,G.  W.  G.  L.. .  .Titsey  Pk..  Godstone.  Surre 
Grace,  Wm. . .  .Park  Road,  Newcastle-on-Tyne 
Graham,  Alexander. .  .Barnston,  Birkenhead 
f  Graham,  James. .  .Beanlieu.  Soothampton 
Graham,  James. .  .York  Road,  Leeds 
Graham,  Waller. .  .West  Drayton,  Uxbridge 
Graham,  William,  Jun. . . .  Abingdon 
Graham,  Wm.,  Jun.. .  .Newport,  Monmouth 
Grain,  Peter. .  .Sbelford,  Cambridge 
Grant,  John. .  .Albion  Place,  Maidstone 
Grant,  William. .  .Litchliorough,  Weedon 
fGrantham,  Geoige. .  .Hove 
Grantham,  Rev.  Thos.. .  .Bramber, Steyning 
fOranville,  Earl. . . Aldenham,  Bridgnorth 
Graves,  Robert. .  .Charlton.  Sliafteabory 
fGratwick,  W.  G.  K. . .  .Ham,  Arundel 
Gray,  Rev.  John  D.. .  .Abbotaley  VicaiBge,St.  Neot's 
fGray,  Jonathan. .  .Sion  Hill,  Bath 
Gray,  William. .  .Kingston,  Drem,  N.B. 
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Onsebrook,  George. .  .The  Haee  Course,  Stoorbridge 
Greaires,  Edward,  M.P.. .  .Barford,  War«-ick 
Greaves,  William . . .  BokeweU,  Derbyshire 
Green.  Bev.  G.W..  .Conrt  Henry.  Dryilwyn,OKnnar. 
Green,  Joseph  B.. .  .Marlow,  Leintwardlne 
Green,  Robert. .  .Mttford  House.  Derby 
Or«en,  Rev.  Thomas. . .  Viear  of  Badby,  Daventry 
fOieenall,  Q.,  M.P. . .  .Walton  Hall.Warrington,  Lane. 
Greene,  E.. .  .West  Gate, Bury  St.  Edmund's 
fOreene,  Harry  A.. . .Crown  Street,  St.  Ives,  Hunts. 
fOreene,  Thomas. . .  Wbittington  Hall,  Lancaster 
Greene,  Wm. . . .  Ditebam  Fkrk,  Petersfield 
Oteenwood,  Charles. . .  Wallingford,  Berkshire 
fGreenwood,  Fred.. . .Norton  Conyeis,  Ripon 
■fOreenwood,  J..  M.P.. .  .SwsrcliflTeHalURipley.York 
Greenwood,  R. . .  .Towse  Ho.,  Ludford,  Market  Rasen 
Greetham,  Thomas. .  .Stainfield  Hall.  Lincoln 
Greetham,  William. .  .Stainfield  Hall,  Wragby 
Gregg,  James . . .  L^bnry  • 

fGregg,  Thomas. . . 

fOr^Eor,  Gordon  W.F. .  .Trewarthanick.Grampoond 
Gregory.  George. .  .CrowUnrst,  Battle 
Gregory,  J. . .  .Shavington  Park,  Market  Drayton 
Gregory,  J.  S.. . .Bramcote  Hills,  Nottingham 
Gregson,  Brian  l^get. .  .Caton,  Lancaster 
fGregson,  Matthew. .  .Toxteth  Park,  Liverpool 
Gzenfell,  Arthur  Riversdale. .  .Travellen'  Clnb,  8.W. 
Grenfell. Chas. P.,  MP. . . .38,  Belgimve Sq.,  S.W. 
Grenfell,  Riversdale  W.. .  .Ray  Ix>dge,  Maidenhead 
fGrenviUe,  Ralph  N.. .  .Butleigh  Ct.,  Glastonbury 
Gkesswell,  Dan. . . .  Louth 

Greville,Col.  Pulke  S. .  .North  Mimms  F)irk,Hatfleld 
fGrey.  Rt.  Hon.  SirG-3t.»M.P. .  .Fallowdon,Alnwick 
fGrey.Hon.  Brow.  N.  Osbom  De. . . Watton,  Norfolk 
fOrey,  Capt,  Hon.  F.  W.,  R.N. . .  .Howick,  Alnwick 
fGrey,  Hon.  &  Rev.  F.  De. .  .Copdock  Reety.  Jpswich 
fGrey,  Hon.  G.  De. .  .1 1,  South  Audley  Street,  W.  ' 
Grey,  Jas.. .  .Kimmenton,  Wooler,  Northumberland 
Grey,  John. . .  Diliton  House,  Gateshead 
Griffin,  Alfred  E.... Wolverhampton 
GrilDn,  Clement  W. . . .  Werrington,  FMerborongh 
GriiBn,  Edward. .  .Towersey,  Thame 
Griffin,  John . .  .Borough  Fenn,  Market  Deeping 
Griffin,  Fred.  C. .  .Methwold,  Brandon,  Norfolk 
Griffith,  C.  Darby. .  .Padwocth  House,  Reading 
Griffith,  Edw.  H. . .  .Fhw-Newydd,  Trefbant,  Rhyl 
Griffith,  J...Llwynduris,  Newcastle- Emlyn 
Griffith,  Samuel  Y.. .  .SUr  Hotel.  Oxford 
Grifflthes,  Thomas  J.. .  .Bbhop's  Osstle.  Salop 
Griffith^  Edward. .  .New  Contt,  Hereford 
Griffiths,  John . . .  The  Weir,  Hereford      * 
Orinstone,  Lt.-Col.  Oswald  A.. .  Yeatton,  Leamington 
fGrissell,  Thos. .  .Norbnry  Pssrk,  Mickleham,  Surrey 
fOrisewood,  H.. .  .Daylesford  Ho.,  Chipping  Norton 
Grosvenor,  Earl,  M.P. . .  .38,  Princes  Gate,  S.W 
Grove,  James. .  .Great  Baddow,  Chelmsford 
Grove,  Philip. .  .Esstoote,  Toweester 
Grundy,  E.  S.. .  .Reddish  Hall,  Lymm,  Warrington 
Grylls,  Oapt.  Glynn. . . 
Qnbbins,  John  Fsnton. . . 

Gnbbins,  Joseph. .  .KiMhish,  Knocklong;  Limerick 
Guilding,  Richard.  ..Malvern  Wells 
Onlliver,  Wm.  H.. .  .CoUingborne,  Marlbro' 


Gulston,  Alan  James. .  .Woodland  Castk^  8i 

Gunner,  William. .  .Will  Hall,  Alton 

fGnnter,  Captain  Robert. . .  Wetlieity 

fGurdon,  J.  B.. .  .Aarington  Hall,  Boxibrd 

fGurdon,  Brampton. .  .Letton  Hall, : 

fGurdon,  Rev.  P.. .  .Cramworth  Beetoty,Shirhain 

fGurdon-Rebow,  J.. .  .Wivenhoe  Pk.,  Coiebestet 

fGurdon,  William. .  .Btantliam.  Manningtree 

Gumey,  Jason. .  .Hounslow 

f Ourney,  John  Henry,  M.P.. .  .Easkon,  Norwich 

•fOumey,  Russell, .  .8, Palace  Gardens,  Hyde  Pk..W« 

Gumey,  Samuel. .  .Gaxshalton,  8. 

fGuthrie,  John. .  .Guthrie  Castle,  ForftnhiM' 

Gwyn,  U.,  M.P. . .  .DylRyn,  Neath,  Glamorgaaddre 

Gwyn,  Rich.  H.. .  .Astbury  Hall.  Bridgnoitfa,  Salop 

Gwyn,  Wm.  Edw. . .  .Plas  Cwrt  Hjrrs,  Cannartben 

Gyles,  John. . .  Aplayhead,  East  Retford,  Notts 


H. 


Hack,  James  Garter. .  .Springfield,  Cbelmsfbrd 

Hacker,  John  Heathcote. .  .Leek,  Staflsrdskire 

Hadden,  A.. .  .The  Old  Pvks,  Adiby-de-la-Zo«cli 

Hagen,  Jacob. . .  Ropley  House,  Alresford 

Haf^rd,  Wm.  M.  R.. .  .Clarendon  Sq.,  Leamiagtoa 

Hsgger,  Franklin . . .  Hertford 

f  Haig,  J.  H.. .  .Highfields  Park,  Wyththam,  Snssex 

Haines,  Edward. . . Moorwood  House, Qreneerter 

Hainwoith,  William... Hitehin 

Hale,  Chss.  a. .  .Glenloebay,  Klllrie.  Perthahkre 

Hales,  Edward..  .North  Frith,  Hadlow,  Kent 

Halfotd,  Charles... Newbold  Mill,  Woroesteishire 

Halford,  Thos. . .  .Kerry,  Kewtown,  Montgomcryib. 

Halford,  T.. .  .NewboId-on-Stonr,Shipton-on<Sto«r 

Halkett,  Rev.  D.. .  .Rector  of  Little  Bookham.  Soney 

Halkett,  Peter  Alexr.. .  .14t,  High  Holbora,  W.a 

Hall,  Alexander  Hall. .  .Watergate,  Emsworth 

Hall,  Benjamin. .  .Wood  Farm,  Malvern  WeUs 

Hall.  Charles... EwelU  8. 

Hall,Collinton. .  .Navestock,  Romfotd,  E. 

Hall.  Fxancis . .  .Fkrk  Hall,  Mansfield 

HaU,  George. .  .Garford,  Yarkhill.  Ledbniy 

f  Hall,  Henry. . . 

f  HaU,  Henry. .  .Barton,  Woodstock 

Hall,  Henry. .  .Alton 

Hall,  James. .  .Scarborough  Hall,  Beverley 

f  Hall,  John. .  .Wiseton,  Bawtry 

Hall,  J.O.. . .  1,  Brunswick  Row.  Queen's  Sq^  WXl 

Hall,  John. .  .Sibthorpe,  Newark-on-Trent 

HalU  M^or-Gen...  .Carlton  aob.  FaU  Mall.  aW. 

fHall.  MarsliaU...BUckIands  Park,  CaUe.WUts 

Hall,  Richard. .  .Raglan  Hooae,  Neath,  GLoDOifWBsb. 

Hall,  T.. .  .Duke's  Oak.  Brereton,  Goagl«tott 

Hall,  Thomas  K. . . .  Holly  Bush,  Bortos-Ott-TVeiit 

fHall,  William. . . Ashton,  Leominster 

Hallam,  John . .  .Newcastle,  Staffordshire 

HalUm,  Thos.. .  .Bridlesmith  Gate,  Nottingbaa 

Hallett,  Fred.  Fran.. . .The  Manor  Hooae^  BcjgblB* 

Hallowes,  Thomas. .  .Glaaswell  Hall,  ChraterfleM 

f  Halls,  Joseph. .  .Denham  Hall,  Bury  St.  EdandV 

f  Halliday,  J.. .  .Chapel  CleevOk  Tsunton 

Halliday,  Thomas  C. .  .Red  Hill,  Baistow,  Horley 
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Hftlw,  J.  C. .  .Psiwortky,  MclIaid,6oath  MoHon 
BdM^  PhiUp. .  .MoUaiid,  Soatk  Molton 
BalMry,  Bev.  J.  F.  Moaie. . .  Hcmel  Hempstaid 
Bttbey,  Thomas. . .  Comptai  Homb,  Newtnt 
Halatad,  T1ioiiws...Woodoat^  CUcbeiter 
HaltoD,  Ber.  ImmmMl. . .  Winfi«ld  Manor,  AlfntoB 
•fHambra^  Charloi.  ..Milton  Abboy.  Blnodford 
tHambroagh,  Alb«rt  J.. .  .Stoop  Hill  Gartle,  Ventnor 
Haaaeialoy,  Hagh. .  .Great  Haadey,  Tetaworth 
fHaiiiilUm,  Gapt.  AnhibaUl. .  .Roaelle,  Ayio 
Tfamfltmi,  Chaa.  W. . . .  Ham  vood,  Dimboy  n«^  Ireland 
■f Hamilton,  John. .  .Sandran,  Ayr,  N.  B. 
fHamilfcifi,  John.  •  .Hilaton  Pule,  Monmoath* 
fHamilton.  SirR.  N.  C.  Bt.,  K.C.B..  .Pferk  Steet,  W. 
f  Hamilton,  Wm.  M.. .  .2,  Orehnd  Plaee,  Cantorbury 
Hammwrton,  CSiarlea. .  .Prineethorpe,  Varwiekabira 
BaauBond,  Horue  John. .  .Cbapol  Fann,  Eltham 
tHamond«  W.  Parker. .  .Pfempiaford  Hall.  Gambtidgo 
Hampton,  George... Ftndon  PkrkFatm,  Worthing 
f  Hanbnry,  E.. . .  Eaatiop  Honae,  Highworth 
Banbory,  Robert. . .  Polio,  Ware,  Herta 
Haneoek,  Abraham. .  .Little  Grove,  Ropley.  Alteafoad 
Baneoek,  J.  Donne. .  .Halae,  Taunton 
Haneodc,  T. . .  .StapleAeld  Common,  Cmwley ,  SoHez. 
Hand,  Jamaa. . .  Lodlov,  Shropdiire 
fHandley,  Maj.  Beoj.. .  .Folkingham,  Uneolnahiie 
Andy,  Edwaid. .  .Sierfaid,  Cheltenham 
Hanmer,  Col.  H.. .  .Sroekgvove,  Leigbton  nvssaid 
Banmer,Str  J..Bt.,  M.P.  ..Bettiaaeld  Pk.,Whitfihurcfa 
Baanam,  Chailea. .  .Northboome  Coort,  Deal 
Wmiumim,  Henry  J. . .  .Boroote,  Abingdon 
Hnibin,  George. .  .Newton  Honae,  Yeovil 
Baiconrt,  Colonel  Fraaeia  V.. .  .5,  Gbrlton  Gardena 
BareouTt,  Admiral  UcUvioa. .  .Svinton  Ptok,  Ucdale 
fHaxdacre,  Riehard . . .  HelUfteld,  Leeda 
fHaidcaatle,  Jonathan. . .  Abberley  Hall,  Stoorport 
Hardhug,  Eg etton  W. ...  Old  Springs,  Market  Diay  ton 
Harding,  George. .  .Dnrweiton,  Blandford 
f  Harding,  John. .  .Duraley,  OloncMletaUre 
Harding^  Jaoiee. . .  Wateraon,  Doreheater 
Barding,  S.  T. . .  .Stinsford  Farm,  Doreheater 
Harding;  Wm.  C. .  .Lower  Winchendon,  Aylcabnry 
Bmdinge..  Edm.  8. . .  .Boundo  Fkrk,  Tonbridge  Wells 
Barditaffe,  Dodaon. . .  West  Leak,  Loogbboio' 
Bardwiek.  Alfred. .  .Hangleton,  Shoreham 
Hardy,  James. . .  Jaqnea  Hall,  Manningtree 
fHardy,  John . . .  Dnnstali  Hall,  Borton-on-Trent 
Bsrd y,  Richard .  • .  Marehington,  Uttoxeter,  Staff. 
tHardy,W.  H.  G. .. .  LetheriugseU  Hall.  Holt,  Norfolk 
Baidyi  William  ThisUeton. .  .Market  Urerton 
Haie,  Humphrey  Jehn. .  .Docking  Hall,  Norfolk 
Bare,  Joseph. .  .Wilton  Farm,  Beaconsileld 
fHaie,  Sir  J..  Bart.. .  .12.  PkU  Mall  Eaat,  S.W. 
Bare,  Sir  Thos.,  Bart.. .  .Downham  Market,  Norfolk 
fHarewood,  Earl  or...Hareirood  House.  Leeds 
fHarfoid.  J.  B.. .  .Steke  Hooai^Stoke  Bishop^  Brialol 
fHarfoi^,  John  Soandrett. . .  Blaise  Castle.  B.  istol 
•fffaefoid,  W. . .  .Bariey  Wood,  Wrington,  Bdstol 
Haricer,  James. .  .TlbsbeU;  Alfteton 
Barker,  Rev.  Wm....Worceater 
Barkea,'WiUiam...Lostock,  Knutsford 
Harland,  W.  C .  .Sutton  Hall,  York 
tHman,  Hon.  L.  K.. . .  Ballymena,  eo.  Longford 


fHarper,  Latimer. . .  Chilton  Cottage.  HnngerfcrJ 
Hanlei;,  Frandak  Jnu. .  .Gmektea  Hall,  Shresrabnry 
Harrfaigton,  Earl  of. .  .Elvaalon  Chatle,DerbyiUre 
fHarrH  Lord. .  .Belmont.  Faveraham 
Harris,  Riehard . . .  Wootton  Grange,  Netthampten 
Harriaan,  John . .  .Snmmerlaadii,  Kendal 
Harrison,  J.,jun..  .Snel8tonHd1.Aahbo«me,Dari)ya« 
HarrlaoD.  J..  Jon. ..  .Beaton  Noiria,  Stockport 
Harrison,  J.  T. ..  Froeeatar  Obnrt,  Stonehooae,  Glene. 
f  Harriaan,  Riehard . . .  WolTerten,  Stony  Sbatfoid 
Harrison,  Rer.  R.  J. . .  CaerfaowelljGarthmyUShrewsfai. 
Barriaon,  Rev.  J.  H.. .  .Bngbrooke  Reetory,  Weedea 
Harrlaon,  William  H. . .  .Oxendon,  Northamptonah. 
Harrowby.  Earl  of. .  .Norton  Ho.,  Campden,  Gleneea. 
Hart,  Henry  P.. .  .Brddlngham,  Le%vea 
Hart,  Thomaa. .  .Aaeott,  Leigfaton  Bniard 
fHwter,  Rev.  G.  G.. .  .Cranfleld,  Newport  P^^nell 
fHaxter,  Jaa.  Collier. .  .Brougbton  Hall.  Manoheeter 
Hartley,  Gilford  Wm.. .  .RoeAOl,  WUtehavea 
Hartahom.  Thoasaa. .  .Bilkmora  Hooae.  StaSord 
Harvey,  Ghas.  W. . .  .Royal  Bank  BaildingB,Uvavpaal 
Harvey,  Ed w.  N. . . .  Mount  Ho^  Hythe,  Southamploa 
fHarvvy,  Riehard . .  .Greenaway,  Torquay 
Harvey,  Riehard  Hart. .  .Hanoldston,  Haverfordwest 
Haslam,  Charlea. .  .Basingstoke 
Hsslar,  Riehard... Aldingbonme,  Chichester 
fHarsall,  Geo..  ..Shelfotd  Manor,  RateUfle-on>Tkent 
Hasnll,  Wm.. .  .Babney,  Whitehurch,  Salop 
Hatfield.  Ghas.  Tkddy . .  .Hartadown  Honae^  Margate 
Hatfield,  Thomas. .  .St.  Martln'a,  Stamford 
Haveis,  William. .  .Baooti'a  Farm,  Mountnessing 
Hanrard,  John. .  .Chaddeeley  Corbet,  Kidderminster 
Haward,  R....Mella  Hill,  HaloMrorth 
Hawaiden,  Viaooont. .  .Dundrum  Owtle.  Gbahel 
Hawkealey,  Archibald. .  .EngleOeld  Green,  Surrey 
fHawkeaworth,  R.  S. . .  Foreat,  M  ouBtrath,QDeen^  eo. 
Hawkina,  H.  M.. . .Tredunnock, Uak,  Monmouthsh. 
tHawkins,T. . .  .Smanbrldge,Bures  St.  Mary,  SuAilk 
fHawkinv,  Thos.,  Jun.. .  .Sogwaa,  Hereford 
Hawka,  George. .  .GateaKead  Iron  Worka,  Gateahead 
Hawthorn,  W. . .  .BenwellCotUge,  Newcaade-en-Tyne 
Hawxwell,  Alfred... Thirak 

fHay,  C.  Anderson. .  17,  York  Tor..  Regent's  PL,  W. 
Hay,  G.  W.. .  .Sudbury,  Derbyahire. 
Haydon,  Samuel. .  .Guildford 
Hayea,  Henry. .  .Stamford 
Hayes,  John  Higson. . .F^odaham 
fHayne,  John. .  .14,  Gloucester  Sq.,  Hyde  Park,  W. 
Hayne,  CoL  Riehard. . . 

Hay ter,  Tom  John . .  .West  Woodgatea,  SalisVury 
Hay  ward,  H.  a . .  .FolkingUm.WUlingdon.Suaaex 
Havward.Chas.... Dartmouth  Grange,  Dartmouth 
Hayward,  Fiedenek. .  .Needham  Market 
Hayward,  J.  Curtia. .  .Quedgeley  House,  Glooceoter 
Haywood,  Henry. .  .Bhdtemere  House,  Hereford 
HaxleHgg,  Sir  A.  Grey,  Bt. . .  .Noseley  Hall,  L«icester 
Head,  William  Alaton . .  .Eaat  Grfaistead 
HeMllam,  Morley...Whorlton,  Darlington 
fHeale.H. Newton... HIghfleld,  Kernel  Hempstead 
llealey,  Edward  Charlea. . .  163,  Strand.  W.C. 
Heaps.  Christopher. . .Leeds 
Heard,  Wm. . .  .St.  Margaret's.  Ware 
Hcasman,  Alfred. . . Angmering,  Arundel 
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List  of  Members  of  the 


Hcith,  Douglas  D.. .  .Kitlandt,  Dorking 
Hotth,  R. . . .  Heflontono,  WeaTeraham,  Northwich 
f  Hoatboote,  CapC.  Enataoo. .  .Blaiuhard,  Lyndhnxat 
tHeatheote,  J.  M. . .  .Connington  Gai.,  StUton,  Honta. 
Heatheote,  Richard. . .  Bayterbjr.  Athenkone 
Haatoo,  Thomaa. .  .Alton,  Cheadle,  Staffordahire 
Hagan.  Joaeph. .  .Liverpool 
HelUer,  Thoa.  Shaw. .  .Rodbaaton  Hall,  Penkridge 
fHallyer,  O.  W.  M. . . .  India 
Halpa,  Richard. . .  1.  Barton  Streot,  Gloneofter 
Holyar,  Wm.  Hawker... S6,  Manrheater  Sq.,W.C. 
Hemming,  Wm.. .  .Coldieott,  Moreton-in-tbe-Maiah 
f  Hempaon,  John  A. . . .  Erwarton  Hall,  I  pawieh 
f  Hamaley,  John. .  .Shelton,  Newark,  Nbtta 
Hendeiaon,  John. . .The  Shrubbery,  Sandwich 
Hendy,  Jamca. .  .Trenoath,  Oramponnd 
Heneage,  Geo.  H.  Walker. .  .Compton  Baaaet,  Calne 
t  Henley,  Rt.  Hon.  J .  W.,  M .  P. . . .  Waterperry,  Oxon 
Henn,  T.  Rice. .  .Paradiae  Honae,  Kildyaart,  Clare 
f Henning,  James. .  .Wolveton,  Dorchester 
Henning,  William  L.. .  .Frome  Hooae,  Dorchester 
Henry,  Fkederiek  H. . . .  Lodge  Fkrk,  StraflTan,  Ireland 
Henry,  Capt.  James. . .  Blaekdown  Honse,  Petwocth 
Henton,  Samnel. .  .7,  Bridge  Street,  Lambeth,  S. 
Hepbom  Thomas. .  .Claj^m  Common,  S. 
Hepworth,  Joahua. .  .Rogerthorp,  Ponteftact 
fHerbert,  John  Maorioe. .  .Rocklanda,  Ross 
Herey,  John. . .Cxuchfleld  House,  Maidenhead 
Herrick,  Wm.  Perry. . .  Beau  Manor  Park,  Loughboro* 
fHerries,  Lord...Everingham  Park,  Pocklington 
Hersee,  Dennett. .  .Wepham,  Chichester 
f  Hertefeld,  The  Baron  de . . .  Liehenberg,  Berlin 
fHeaeltine,  E.. . .Blackheath  ^rk,  Kent 
Heslop,  Rev.  Gordon..  .C-onal,  Nottingham  ^ 
tHesier.  G.  P.. .  .Town  Clerk's  Olflee,  Oxford 
Hetherington,  Robt. ...  Manor  Ho.,  Ropley,  Alresford 
Hewer,  John  B.,  jun. . . .  Vem  House,  Hereford 
Hewer,  William. . .HU1  Farm,  Northleach 
Hewer,  Wm.. .  .Sevenhampton,  Highworth,  Wilta 
Hewitt.  Jas.,  Jun.. ..Posbroke.  Titchfleld,  Hanto 
Hews,  R.  S. . . . 

Hewson,  John  Dale,  M.D.. .  .Coton  Hill,  StelTofd 
Hezt,  Thomas. .  .Trerarren,  St.  Austell 
fHeytesbury.  Lord. .  .Heytesbory.  Wilts 
fHeywood,  SlrBenj..Bt....Clsremont,  Mandiester 
f  Heywood,  J. ...  26,  Palace  Gardens,  Kenrington,  W. 
Heywood,  Wm.  H.. .  .Dunham  Maasey,  Altrineham 
i-Hibbett,  John . . .  Bnywick  Lohge,  Maidenhead 
•f-Hibbert,  Washington... Bilton Grange,  Rugby 
Hiekin,  John . . .  Bonrton,  Rugby 
fHicka,  Fhineis. .  .Halstead 
Hicks,  Leonard. .  .Paddock  Lodge,  Kentish  Town 
i-Hicks,  Thomas. .  .Halstead 

Hickman,  Capt.  W.  T. . .  .Woodlands,  Welling.  Kent 
Hickaon,  Richard. .  .Hongham,  Grantham 
Higginbotham, Samuel... Killermont,  Glaagow 
Higgins, H.. .  .Woolaston  Grange,  Lydney.Gloueeat. 
Higgina,  Thoa.. .  .Lower  Binton,  Stratford-on-Avon 
Higgins,  U.-Col.Wm.  B.  Cole. .  .Pict'a  Hill,  Bedford 
i-Higginaon,  Edmund. .  .Saltmarsh,  Bromyard 
HUder,  John. . .Sandhurst,  Kent 
Hilder.  William. .  .Tenterden 
Hill,  Lord  Edwin . .  .Norwood  Park,  Southwell.  NotU 


Hill,  Charlea. .  .25,  Hyde  Phrk  Sqoan,  W. 
Hill,  Hon.  T.  H.  Noel. .  .Berrfngton,  ShrewslnrT 
Hill,  Col.  C.  J.. .  .Cotgiute  Place,  Nottingham 
Hill,  Rev.  J. . .  .The  atadel,  Hawkatone,  Sfarewrimry 
Hill,  Richard . . . Golding  Hall.  Coodoeer,8bve«sbnry 
Hilliard,  Geo.  Bridge. .  .Springfleld,  Chelmsford 
HiUiard,  William  Edw.. .  .Cowley  Hooae,  Uxbridge 
Hilton,  George. .  .South  Hanningfield, Chelmaftird 
Hilton,  Henry. .  .Sole  St  Ho., Selling,  FaverAam 
Hilton.  Stephen  Mosgmve. .  .Bmmbling,  Wingliam 
Hilton,  Capt.  Thoa.. .  .Naekington  Ho.,  Gteterbary 
Hfaieks.  T.  C . . .  Braekenboro*,  Thiisk 
f Hinde,  J.  H.. .  .Acton  House,  Fehon.  Kotthamb. 
f  Hippidey,  John. . .  Lambome  Place.  Hoiigeilbid 
fHipwell,  G.  M.. .  .Cheam,  Surrey 
Hitch.  SamU  M.D.. .  .Sandywrll  Paric,  Cheltenham 
Hitchcock,  H. . .  .Chittenie  All  Saints,  Heytesbory 
Hitehin,  Thomaa. .  .Wardle  Tile  Walks,  Typorley 
Hitehings,  Frederick. .  .Havant,  Hants 
Hitchman,  John,  M.D.. .  .Miekleorer,  Derby 
Hobba^  Char  lea...  Maiaey  Hampton,  Crirklada 
Hobba,  William . .  .Derward's  Hall.  Bocking,  Ewz 
Hobaon,  J. . . .  Rilkea,  Caatle  Dermot,  Kildare 
Hobaon,  John  George . . .  Lonir  Sutton 
Hockenhall,  John. .  .Reyala  Wood,  Aston,  Nantwieh 
Hocking,  John. . . Bode,  Cornwall 
Hodding,  Matthias  Thoa. . .  .Ccaren  Hill  Garteia,  W. 
Hodge,  Henry . .  .St.  Leran,  Pensance 
Hodgklnson,  Enoch. . .  Morton  Grange,  Retford 
Hodgkinson,  Grosvenor,  M.P....Withorpe,  Newark 
Hodgklnson,  Richard . . .  Gaberton  O  range,  Worksop 
Hodgaon,  E.  G.. .  .Chaisfleld  Hall,  Wiekam  Market 
Hodgson,  Isaac  Scott. .  .Sodylt  Hall,  Ruabon 
Hodgaon,  Richard. .  .Chinglbrd 
fHodgson,  William. .  .OiUton  Park.  Heirs 
Hodgaon,  William . .  .Grlmaton,  Tadcaster 
fHolTsehlseger,  J.  F.. . . Webin  de  Mecklenburg 
Hogge,  William... Thomham  Hall,  Lynn 
Hoggins,  Thomas. .  .TraflTord  Lodge,  Cheater 
f  Holbech,  Rev.  Chaa.Wm. . . .  Famboroiigh,BaBberT 
Holben.  R.  Itowley. . .Barton,  Cambridge 
Holborow,  Daniel. .  .Knockdown,  Tetbury 
Holoombe,  Rev.G.  F. . .  .Sherwood  Lodge.  Noltii^bui 
Holding,  Henry. .  .Fardington,  Alton 
Hole,  Henry  B. . .  .Merton,  Thetfbrd 
Hole.  Jamea. .  .Knowle,  Dunstor,  Someiwtdire 
Hole,  Jamea. .  .Murtiham,  Woodhooae,  Newark 
Hole,  M^lllam. .  .Hannaford,  Barnstaple 
fHotUnd,  Dr.  Cha*.. .  .St.  Chad's,  lichfleM 
Holland,  C. .  .Madeley  Pk.  Farm,  Newcastle,Stsfi. 
Holland^*.  Jun.. .  .Plas  y  Penrhyn,POit  MadocGkra. 
Hollnnd,  William. .  .Streethay,  Lfohfleld 
Holliday,  Jamea. .  .Lord  Street,  Liverpool 
HoUlngt,  John  Albert. .  .How  Gaple,  Rom 
fHoIlina,  J.  C. .  .Snitterfleld,  Straftnd-on-Avon 
fHollist,  Haaler . . .  Lodaworth,  Ptotworth 
Holloway,  Horatio. . .  Marchwood,  Southampton 
Holloway,  Thoa. . .  .TIttenhnrat  Lodges  SunalugUll 
f Holloweg,  M.  de  B.. .  .Rnnorva,  Nakel,  ftnaia 
Holmca,  George. . . Brooke  Lodge,  Norwich 
fHolmea.  Gervaa. .  .Broekdish  Hall,  Seole 
Holmea,  Rev.  John... Brooke  H«11,  Norwich 
Holmes,  J.. .  .Prospect  Place,  Globo  Lane,  Nonriek 
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Holfoyd,  F^«d.. ..Xnowlet  Fixby,  Hadderaileld 
Holton,  George. .  .Wiston  Grove,  Coleherter 
Heme,  Junea  R. . . .  Church  StiettOD,  Salop 
Home,  ThomM,  jan. . . .  Moretoii>in-the-Manh 
Homer,  John  G. . . .  Martinetown,  Dorchester 
Homfrey,  SemQel. . .Glen  Utke,  Caerleon,  Newport 
f  Bony,  Rot.  P.  F.. .  .2»,  Old  Bond  SUeeW  W. 
Honjwood,  William. . . 

fHood,  Sir  Alex.  A.,  Bfc.. .  .BicknoUer,  Taenton 
Hooker,  John. .  .Oatlauda  Fkrk,  WaltoD-oft-Thamet 
Hooper,  Geo. .  .Cottington  Conrt,  Deal 
tHope,  Joaeph. . .  Whoof  Hooae,  Carliale 
Hope,  Edwardes  Thoa.  Hen.. .  .Moore  Fkrk,  Ludlow 
Hope;  8am.  Pierce. .  .BeiUey  Ball,  Newcastle,  SUff. 
tHopkina,  Henry. .  .Bnmaide,  Van  Diemen'a  Land 
Hopkini^  John. .  .Tidmanh  House,  Reading 
Hopkinson,  John. .  .Manton,  Workaop 
Uopper,W.  Cathbert. . .  West  HUl»Wandsworth,S.W. 
Hopion,  Est.  John. .  .Canon-Frome  Court,  Ledbury 
Hopton,  Rev.  Wm.  P.. .  .Bishop's Ftome,  Bromyard 
i-Horley, Thomas, Jan.. .  .The  Fosse,  Leamington 
f  Honil^,  Rev.  Bobt.. .  .Lythwood  Hall,  Shrewsbury 
Hornby,  Rev.W. . .  .St.  Michael's  Vicarsge,  Gazstang 
Hornby,  W.  H,  M.P. .  .ShrewbridgeUall,  Nantwich 
Hornby,  Gapt.  W.,  R.N.. .  .Knowsley  Cott.,Preaeott 
HomcasUe,  J., Jan. . . .  Edwlnstowe^  Ollerton 
i-Homer,  James  B.. .  .Idneoln 
Homer,  Rev.  John. .  .Mella  Fkrk,  Fxome,  Somenet 
Homer,  Wm.,  Hamel's  Farm,  Pnekerldge,  Ware 
Homiblow,  William  T. . .  .Ripple,  Tewkesbury 
Horosby,  Riclwrd. .  .Spitde  Gate,  Grantham 
Homsby,  Riehard,  Jan. .  .Spittle  Gate.  Grantham 
•f-Homyold,' J.  V. . .  Blackmore  Fkrk,  Upton-on-Severa 
Horton,  George. .  .Harley.  Mneh  Wenlop,  Salop  ^ 
Hocton,  Richard. .  .Audley  End, Saffron  Walden 
Horton,  Thomas. .  .Hamage  Grange,  Cresage.  Salop 
f  Horton,  Wm. Thomas. .  .Emlesay  Kirk, Skipton 
Hocslkll,  Thomas  Berry. . .Uellamour  Hall,  Rageley 
Hoiwood,  Matthew... S7,  Leadenhall  Street,  E.C. 
■^-Hosklns^  Tho^. .  .Haielburr,  Crewkeme,  Somerset. 
tHoaklna,  WiUiam. . . .  North  Perrott.Crawkeme 
t Houblon,  J.  A. . . .  Hallingbary  PL,  Bbliop's  Stortfd. 
'fHooblOB,  Riehard  Archer. .  .Coopermle,  Epping 
Houghton,  Thomas... HomshiU  Manor,  Nottingham 
Howard,  Hon.  C.  W.  G.,  M.P.. . .Brampton 
f  Howard,  Charles. .  .Biddenliam,  Bedford 
f Howard,  Henry. .  .Greystoke  Castle,  Penrith 
fHoward,  Hon.  James. .  .Haxelby,  Newbary 
f  Howard,  Jamee . . .  Bedford 
Howard,  Robert. .  .Broaghton  Hall,  Wrexham 
Howard,  Wm.. .  .Windsor  Terrace,  TaUnton 
Howdcn,  Alexander. .  .Murston  Court,  Pembridgo 
Howe,  Earl. .  .Gopaall,  Atherctone 
fHowcIl,  Henry. .  .Coates,  Cirencester 
Howell,  John . . .  Ewen,  Cirencester 
Howea,  E.,  M.P.. . . Momingthorpe,  Long  Stratton 
Howes,  P.. . . Hamilton Ter.,  St.  John's  Wood,  N.W. 
Howlett,  John. .  .Bowthorpe  Hall,  Norwich 
Howse,  Nathaniel. .  .Witney 
fHnbback,  Joeepfa . . .  Uveipcol 
fHnbbard,  Wm.  l'!gerton. .  .St.  Leonard's,  Horsham 
Httbbenty,Ree.N..  .Cast well  Hall,  Melton  Mowbray 
Hobfe,  Robert. .  .Barlby  Grove.  Selby 


Hndson,  John.  •  .Castleaere  Lodge,  Brandon 
f Hudson,  T.  Moore... OuUeaere,  Brandon 
Hndson,  Thos.. . .  Adderley,  Market  Drayton 
Hoggupb  James. .  .West  Sleekbom,  Morpeth 
Hughes,  Alfred. .  .Thoraeas,  W.  Cowes,  Isle  of  Wignt 
fHughes,  HR. . .  Klnmel  Pk.,  St.  Amph's.  Denbighs. 
fHughes,  Hugh . . . Woodgate,  Danehill,  Uekfleld . 
Hughes,  Hugh  Robt.. . .  Ystrad,  Denbigh 
Hughes,  Samuel. . .  M,  Fkrk  St.,  Westminster,  S.W. 
Httlme,  J.  H..  .Cliff  House, Cnrbar.  Calver,  Derbyah. 
fHalme,  W.. .  .Pembroke  Bank,  Pembroke, S.Wales 
-j-Halse,  Charles. .  .Hall  Grove,  Bagshot 
fHumbersloo,  P.S.,  M.P....Mollington,  Chester 
Humble,  William  Turner. .  .Sealand,  Chester 
Humfry,  Wm. . .  .Oak  Ash,  Chaddleworth, Wantage 
Humphreys,  Henry. ..Woodhouie,  Loughbrno' 
Humphries,  B.. .  .Pershore 
Humphries.  John. .  .Hampden,  Andoversford 
Humpidge^Thos.  •  .OreatWoodoote  Farm,  Carshalton 
fHont,  G....Fkenehwood,  Fkeston,  Lancashire 
Hunt,  John. .  .Shirley,  Southampton 
fHont,  John. .  .Rainham,  Rougham,  Norfolk 
Hunt,  Thomas. .  .Thomington,  Coldstream 
Hunt,  William. .  .Leieester 
Hunt,  William... Deeping  St.  Nleholat,  Spalding 
Hunter,  Lt.-Col.  Charles. .  Mount  Severn,  i  Janidloes 
Hunter,  Hen.  Launoy. .  .Beech  Hill,  Reading 
Hunstman,  Benjamin . .  .West  Retford,  Notu 
Hnrle,  Joseph  Cooke. .  .Brislington,  Bath 
Hurlston,  Wm...  .Heatheote,  Wasperton,  Warwickah. 
Hurrell,  William. .  .Newton,  Cambridge] 
Hurt,  Frauds. . .  AUerwadey,  Belper 
f Huskinson,  Thofc . . .  Epperstone,  Southwell.  Notts 
Hussey,  Edward. .  .Seotney  Castle,  Lamberburat 
Hossey,  Hhineas  Fowke. .  .Wyriey  Grove,  Walmll 
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Morris,  John. . . Wightwick  House,  Wolverhampton 
f  Morris,  Col.  Lewis  U. . .  .Morriaania,  New  York 
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Mytton,  Thos. .  .Shipton  Hall,  Much  Wenlock 


XXXII 


List  of  Member*  of  the 


Nalnby,  Richard. .  .Baraolbyle-beck,  Grimiby 
f  Naish,  W.  B. . .  .Stoneuton,  Ba<h 
NaMer,  J.  H.. . .  Alvneott,  Faringdmi 
Naper,  Jas.  L.,Jan.. .  .Loughcrew,  Oldeaatle,  Ireland 
f  Napl^,  Edw.  B.. .  .Pcnnard  Home,  Shepiou  Mallet 
Napier.  Hon.  William. .  .S,  Old  Pkkce  Yaid.  S.W. 
Napper,  John. .  .Ifold,  Horaham 
Naah,  Charlet. .  .RoyatoQ,  Hertfordthire 
Naah,  Daniel. .  .4,  Yorli  Gate,  Regent's  Pkrk.  W. 
i'Naylor,  John. .  .Liverpool 

f  Nay  lor.  Rich.  Christopher...  Hooton  Hall,  Cheater 
'    Neale,  Charles. .  .Manaileld  Woodhouse,  NotU 
Neale,  Char1«<(  James. . .  Mansfield,  Notts 
Nesme,  Charles. .  .Woodlands,  Selling,  FaTeiaham 
Neame,  Frederick . . .  Maeknade,  Faversham 
Neame.  Percy  B.. . .Svanton  Lodge.  Lydden,  Dover 
Nrate,  John  Reeks. .  .Northington  Farm,  Overton 
Neave,  Sir  Dighy,  Bart.. .  .Dsgenham  ^rk,  Romford 
Neave,  Sheffield. .  .Oakhill  Ilonse,  Hampstead.  N.W. 
fNegui,  Thomas  A.. .  .Brannaton,  Northampton 
fNeild,  Wm....Mayfleld,  Manchester 
Nelson,  Wm.  M.. .  .Gbrdigan  Place,  Leeds 
Nesham,  David. .  .Hougfaton-le-8keme,  Darlington 
Nesfleld,  R.  M.  N.. .  .Castle  HiU,  Bakewell 
NHhrrcoat,  John. .  .Moulton  Grange,  Northampton 
Neve,  Charles. .  .Shepway  Conrt,  Maidstone 
Neve,  George. .  .S{ssing;hnrst,  Staplehurst 
Neve,  Thomas. .  .Benenden,  Stapleharst 
fNevile.  Rev.  Christopher.  .Thorney,  Newark,  Notta 
i*Nevile,  George... Shebton,  Newark-on-Tren^ 
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fP^mer,  Rev.  P.  H . . .  Wolsthorp  Rectory,  Grantham 

Palmer,  Thos.. .  .Stoke  Chingland,  GUlington 

fPalmerston,  Vise.,  M.P..K.G..  .Broadlands,Romsey 

Papendick,  Bridget  Ann. .  .Olssbory  Ho.,  Hay,  S.W. 

tPapiilon,P.O.,  M.P..  .ManorHo.,Lexden,Colchester 

Papillon,  Thomas. .  .Crowhurst  Park,  Battle 

Paramore,  J.  Rawle. .  .Dincdor  G>nrt,  Hereford 
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Ridley,  J.  M.. . . Walwiek  Hall,  Hexham.  Northumb. 
Ridley,  Rev.  N.  J.. .  HoUington  House,  Newbury 
Ridley,  T.  D.. . .  Chelmsford 

Rigby,  Thomas. .  .Finney  Wood.  Winsfoid,  Cheshhe 
Rigden,  Richard  Henry  ..Salisbury 
RIgden,  William. . .  Hoto  Farm,  Brighton 
Rigg,  Joseph. .  .FlUonghby,  Coventry 
Riley,  Edmnnd. .  .Sooth  Dalton,  Beverley 
fRiley,  Luke. . .  Meriden,  Coventry 
Riley,  W.  F.... Forest  Hill, Windsor 
Rimell,  R.,  jun.. .  .Tedney,  Whitbonme,  Worcester 
Ringer,  John. .  .West  Harling.East  Harling,  Norfolk 
RInnell,  Wm. . .  Berrington  Court,  Ckmpden,  Glooces. 
Rising,  Robert. .  .Honey,  Great  Yarmouth 
Riring,  Wm.. .  .Somerton  Hall,  Gieat  Yarmouth 
Risley,  Rev.  W.  C...  .Deddington,  Banbury 
Riven,  Lord . .  .Rnshmore  Lodge,  Ladwell,  Salisbury 
t River.  John... 

Rix,  Benjamin. ..St.  Matthew's,  Ipswich 
Roads,  J.. . . Ashmore  Farm,  Addington,  Winslow 
fRobarts,  A.  J*.  ..Lillingstone  Dayrell,  Bocks 
Roberts,  Bennett  8. ...  10,  Abbey  Square,  Chester 
Roberts,  Charles  G....Woodcote,  Charshalton,  S. 
Roberts,  Ed w. . . .  Almshoe  Bury,  Hitchin 
BoberU,  Joseph. .  .Southleigh,  TVuro 
Roberts,  Richard. .  .Rurrington,  Ludlow 
Roberts. Thomas  Uoyd...Crorton  Hall.  Bromfleld 
Roberts,  Thomas.  ..Ivington  Bury,  Leominster 
Roberts,  Wm.  Harvey... Trewhiddle, St.  Austell 
tRobeits,  Wightwick...Trethlll,  Shevlock 
Kobey,  Robert. .  .Canwick  Road.  Lincoln 
Robinson,  D.. .  .Clitheroe Ostlc, Clitheroe 
Robinson,  George... Winston,  Shiffnall 


Bobinaon,  Iaaae,..Iron  Foundry,  Hal«swoilh 
Robinaon,  Jaa.. .  .Hng^art*s  Farm,  Brlndle.  Chovley 
Robinson,  John . . .  Mark  Lane,  Leeda 
Robinson,  John. . . Wootton Lodge,  Gloneester 
Robinson,  John  G...  .Oakley  HI..  Biafaop*s  Stortlon 
Robinson,  Sir  John  S.,Bart....Bokeby  Hall,  Loath 
'f'Robinaoa,  Joa. . .  .Clifton  Pastnras,  Newport  ]hg:n«l 
Robinson,  Richard. .  .Utkington,  Tsrporloj 
Robinson,  Thomas. ..Nuthill,  Hedon.  Ymkahire 
Robinson,  Tliomas.  •  .Oastle  Ashby ,  Northamptoa 
Robinson,  William. . .  Bone  Hill,  Tarn  worth 
Robinson,  William. .  .Heatley  Lymm,  Cheshire 
Robson, James. ..Braekenborongh,  Louth 
fRobaon,  John. .  .East  Kielder,  Beilinghaa 
Robson,  WUliam. .  .Wilton,  Salkbnry 
fRoeh,  Nicholas. ..Ftektston,  Pembroke 
Rocke,  Jamea  John.  ..Glastonbury 
fRodd,  F.  H. . . .  Trebartha  Hall,  Launceston 
Roddam,  J.  J.. .. Newtown,  Stanhope,  Darlington 
Roddam,  Wm... Roddam,  Wooller,  Northumberland 
Rodwell,  William.  ..Woodlands,  Holbrook 
tRoebuck,  J.  A.,  M.P...  .19,  Ashley  Place,  FSmlko 
Rogen,  Henry. .  .Stagenhoe  Park,  Welwyn 
fRogers,  John  J., .  .Penrose,  Helston 
fRolfe.  C.  Fawcett  Neville.. .Sedgeford  Hall.  U  nn 
Rolls,  John  E.  W., .  .The  Hendre,  Monmonth 
Rolt.  JQhn...Oileworth  Pkrk,  Gloucester 
Rome.  Thomas. .  .Groundslow,  Stone,  Staffordshire- 
Romllly,  Edward. . .PbrUikerry,  Ckrdiff 
Romney,  Earl  of. .  .The  Mote,  Maidstone 
fRooper,  George. .  .Naaeott  Honae,  Watfoid 
fRooper,  J.  B....Abbott8  Rlpton,  Hunts 
Root,  William.. .Chipping  Warden,  Banbor>- 
fRoper,  R.  S.  D.  R.. .  .Sedbury  Pk..  Richmond,  \  k«  . 
Rose,  Philip... Raynen,  High  Wycombe,  Burks 
Ross,  James. .  .Hoo  Park  Farm,  Luton 
fRothwell,  R.  R. . .Sharpies Hall.  Bolton,  Lancashirt^ 
Rotton,  Richard... 3,  Boltons.  Biompton.S.W. 
Ronnd,  Chas.  Grey. .  .Birch  Hall,  Colchester 
Rous,  Col.  G.. .  .83,  Conduit  Street 
Rons,  Hon.  Wm.  Ruftis . . . Woratead  House,  Nor»  tch 
Row,  Wm.  North . . .  Cove,  Tiverton 
Rowe,  Samuel. . .  Duddcm  L^idge,  Tarporley 
Rowe,  W.  Wevill. .  .Miltont  Abbot,  Tavistock 
Rowland,  Edward . .  .Claygate  House,  Esher 
Rowland,  John. .  .IsUp,  Oxford 
fRowUnd,  R. . .  .Crealow,  Aylesbory 
Rowley,  George  W.. .  .St.  Neot's 
Rowley,  Hon.  R.T..  .Rhyderddwyn  F^ur,  Rhoddiajt 
Rowley,  John  Geo..«.Bock8towes'House,  Dunlcy 
Rowley.  John  Jephson. .  .Rowthome,  Cbeaterfield 
fRoyds,  Albert  Hudson. ••  Fallnge,  Rochdale 
fRoyds,  Rev.  John.. .Rey sham  Rectory,  Lancaster 
fRoyston,  Viscount... Wimpole,  Cambridgeshire 
Ruck,  Edmund. . .CssUe  HiU,  Cricklade 
Ruck,  Lawrence... 9.  Suple  Inn.  WX?. 
Rudyard.  Franela. ..Banker's  HUl,  Lincoln 
Rudyerd,  Henr>'. . . 

Rumball,  Henry .  .Grove  House,  aeckheaton.  Ued* 
Rumbold,  C.  J.  A.. ..5,  i^eicival  Tcsraee,  Brighten 
Ruae,  Robertson. . . Warfleld,  Bneknell,  Bvrics 
fRossell,  Lord  C.  J.  P.. .  .Dnkeloe  Lodge,  Webora 
Russell,  Sir  Chas.,  Bt. . .  .SwmUowfield.  Beading 
RuaseU,  DavM. .  .Clifton  Lodge,  York 
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Rniwll,  G.  Lake. ..62,  Lowndes Sqaare. S.W. 
BinwU,  Jatna . .  .Brinwtage,  IKrkenhead 
Ranell,  John.  ..Piricefleld  Park,  Chepstow 
fRoMell.  Kobert.. .  Pilmiur*  Leren,  Fife 
Rnarll.  Robert. .  .Faningham,  Daxtford    . 
fRunelljSir  W.,Bt.,M.P..  .Charlton  Pk.,CheUenham 
Host,  James. . .  Aleonbary,  Huntingdon 
Rust.  Was.  Holyoake. .  .Good  Easter,  Cbelmaford 
Roston.  A.  S.. . Aylcsbary  Ho.,  Chatteris, Isle  of  Ely 
Rnston,  Joseph. .  .Lincoln 
Rotsoo.  Wm.. .  .Newby  Wisk,  Northallerton 
Rnlsen,  Baron  F.  de..  .Slebeck  Hall,  Harerfordwcst 
fRyder,  Bon.  G.  D. . . . Westbrook.  Hemel  Hempsted 
Ryder,  T.  B.. .  .3,  Elliot  St.,  Clayton  Sq.,  LiTprpool 
Ryland,  T.. .  .Ot.  Lister  Street  Works,  Birmingham 
Rylatt,  W.. . .  Branswell,  Slesfofd 

S. 
Sabin,  Jolm .  •  .Harbury,  Sootham,  Warwickshire 
Sadler,  Henry. .  .Mid-Lsvnnt,  Chichester 
Sadler,  T.  W.. .  .Norton  Mains,  Ratho,  Edinburgh 
Sadler,  Thomas. . .  Chiddlngfold,  Surrey 
Sadler,  Wniiam. .  .Chiddingfold,  Surrey 
Sadler,  Wm.. .  .Ferry  Gate,  Dirleton,  Haddingtonsh. 
Sadler,  William  Janes. .  .Calentt,  Crieklade 
Sainsbury,  W.. .  .Hnnta  Ho.,  W.  Lavington,  Devises 
-fSt.  Albans,  Duke  of. .  .Redbonme  Hall,  Brigg 
fSt.  Maur,  Lord  Archibald. . . Burton, Looghlwrongh 
1st.  Leger,  A.  F.  Butler. .  .Ftek  Hill,  Botherham 
Ssllit,  Matthew... Saxlingham,  Norwich 
fSalkeld,  Thomas. .  .Holme  Hill,  Carlisle 
Salomons,  David . .  .Broom  Hill,  Tonbridge 
Salt  Herbert. .  .Methley  Psrk,  Leeds 
Salt,  Thomas. .  .Weeping  Cross,  Stafford 
Salt,  Titos. .  .Methley  Park,  Leeds 
Salter,  W.  P.,  jun.. . .The  Abbey, Thetford 
Saltmarshe,  Philip. . .  Saltmarshe,  Howden 
Salusbnry,  Rer.  Thelwall  J.  T.. .  .Offley,  Hitehin 
-fSalTin,  M.  C.  .Samsaeld  Court, Kington,  Hereford 
Samman,  Wm.. .  .Middleton  Park,  Bicester 
Samman,  John...Broadwen,  Moretott*in-the*Mnrsh 
Sampson,  H.  Atkins... Rowney  Abbey,  Ware 
Sampson,  Thomas. .  .Moor Hall,  Ninfleld,  Battle 
Samnelson.  B. . .  .Britannia  Iron  Works,  Banbury 
Sanday,  W.. .  .Holme-Pierrepoint,  Nottinghamshire 
-fSandbach,  H.  R.  .  .Hafodunos,  Uanrwst,  Denbiglu. 
Sanders,  B.  A..  ..Stoke  House,  Exeter 
Sanderson,  Hastings. .  .5,  Brinswood  E..  Leamington 
Sandeison,  Jas.  . .  ld,Manchester  Bdgs.,  Westminster 
■fSandlnd,  Marks. .  .Martin,  Dover 
Sandham,  Mi^or. .  .Bowdell,  Steyning 
Sandle,  Wm. . .  .52,  Upper  Brunswick  PI.,  Brighton 
Sandwich,  Earl  of.  •  .Hinchingbrooke  Honse,  Hunts. 
Sankey,  Robert. .  .Canterbury 
Satehwell,T..  .Hemlkeld  Ho.,  Knowle,  Birmingham 
■fSatterfleld,  Joshua. . .  Alderley  Edge,  Manchester 
Saunders,  James. .  .St.  Paul's,  Clapham.  S. 
SaoBders,  Randle  Wm. . .  .Nnnwick  Hall,  Fienrith 
^Savnden,  Thos.  B..  • . Priory,  Bradfatd*on-Avon 
Samders,  T.  H. .  • .  Watereombe,  Dordiester,  Dortet 
-tSaandeiB,  WilUam  Wilson. .  .Hillfield,  Reigate 
Savety,  A.  B.. .  .Hardwick  Lodge,  Chepstow 
Sfvfdgv.  Mat., .  .Chanhill  Mount,  Chipping  Norton 


Savory,  James..  .Tewkesbury 

Savory,  Paul  Haines. .  .Gloucester 

-fSavignon.  Don  D.  (Mexico). .  .SS.  Royal  Exch..  E.G. 

Sawyer, Charlea...Heywood  Lodge.  Maidenhead 

Sazby,  Thomas. .  .West  Firie,  Lewes 

Saxelby,  Thos. . . .  Urecote  Hall.  Hampton-in- Arisen 

Say,  R.  Hall .  ..Oakley  Court,  Windsor 

Bayers,  John. .  .Field  DaUmg.  Holt,  Tbetford 

Scarbosoogh,  John  L. . .  .Colyfoid,  Axminster 

Scarsdale.  Lord. .  .Kedleston  Hall,  Derby 

Searth,  Edw....Westside  House,  DarUngton 

Scaith,  Jonathan . . .  Shrewsbury 

Searth,  Thoa.  Freshlkeld. . .  Keverstone,  Darlington 

Searth,  William  Thomas.. .Keverstone,  DarUngton 

SchoUick,  E.  Jones... Aldingham  Hall,  Ulverston 

Schramm,  Rudolph. .  .Grove  Fkrk,  CamberR^l,  S. 

Schreiber.  Capt.  T.  W.. .  .Melton,  Woodhridge 

fSchwann,  F.  S...N.  Houghton  Manor, Stockbridge 

Scoones,  H.  B. .  ..Fowle  Hall,  Brenehley,  Kent.  &W. 

Scott.  Col.  Hon.  C.  Grantham. .  .79,  Eaton  Sq.,  S.W. 

Scott,  Jas.  Winter. . .  Rotherfleld  Ftek,  Alton.  HanU 

Scott,  John  B.. .  .Bungay,  Suffolk 

Scott,*J.. .  .Green  Head,  Milnthorpe,  Westmoreland 

Seott,  Joseph. .  .Colney  Hall,  Norwich 

Scott,  Thomas. .  .Broomhouse,Real,  Northumberland 

Scott,  Thomas...  It,  Parliament  Street 

Scott.  Thomas  Edward. .  .Crondall,  Fkmham. Surrey 

Scott,  William.. . Empshot  Grange,  Petersdeld 

Scragg,  Thomas.  ..Calveley,  Tarporley 

-fSeragg,  William. . .  Great  Clacton,  Colchester 

fScratton.  D.  R.. ..Prittlewell  Priory,  Rochford 

Seriven.  George. .  .Castle  Ashby.  Northampton 

Scudamore,  Lt.-CoU...Kentchurch  Court, Hereford 

Seager.  James  Lys. .  .Oarroun  Ho.,  &  Lambeth,  S. 

Seal,  Charles  Wm..  ..Leighdelamere, Chippenham 

Seamark,  Richard. . .Mount  St.  Alban's.  Caerleon 

Searson,  R.. .  .Cranmore  Lodge,  Market  Deeping 

-fSehright,Sir  T. G.  S.,  Bart.. .  .Market  Street,  Herts 

■fSedgwick,  Professor... Trinity  College,  Cambridge 

Seels,  Henry  John. .  .Wainfleet  Hall,  Lincolnshire 

Sel  mes,  James . .  .Tufton  Pi .,  Northiam,  SUplehnrst 

Senhouse,  Cspt.  Wm.. .  .Ashby  St.  Ledfrers,  Rugby 

Seppings,  T.  Johnson. .  .South  Creake,  Pakenham 

Sergeantwm,  Geo.  John. .  .Camp  Hill,  RIpon 

f Severn,  J.  P.. .  Penybont  Hall,  Penybont,  Radnocsh. 

Seward,  Samuel. . .Weston,  Peterrteld 

Sewell,  Daniel... Beaumont  Hall,  Colchester 

Sewell,  Rev.  Thos.. . .The Cottage,  Bolney, Curkfield 

Sexton,  George. .  .Wherstead,  Ipswich 

tSexton,G.Mumrord...Wlientead  Hall.  Ipsi»ieh 

■fSeymer.H.  K.,  M.P.. .  .Hanfbrd,  Blandford 

Seymour,  H.  D.,  M.P..  .Kno}  le  House,  Hindou.WilU 

Seymour,  Col ... .  Windsor 

•(Seymour,  Rev.  Sir  J.  H.  C. .  .Berkhampstead 

Shaekel,  George. .  .Eartey  Court.  Reading 

Shackle,  Thomas. .  .Hayes,  UxbrMge 

Shackleton,  John. ..Scarcroft,  I«eds 

Sliaflo,  Rev.  John  D. . .  .Baekworth  Rectory,  Hunts 

Shafto,  R.  D..  M.P....Hsmpworth  Lodge.  Salisbury 

Shafto,  T.  D. . .  .CheveneyHouse,  Hunton,  Maidstone 

Shaftesbury,  Earl  of. .  .St.  Giles',  Ctenboume 

Shann,  Charles..  .Inholes,  Tadcaster 

Shaman,  S.. .  .Home  Farm,  Little  Gkoaby,  Uterpl. 
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Sharp,  Henry  Morton. .  .Monks  Ilardwickc,  St.  Neots 
Sharp, Isaac. .  .Dair>knoll,  M)dinp!i1)oroi);:li-un-lV>es 
Sharp,  William. . .Shottesbrook,  Maidenlurd 
Sharpe,  Robert. .  .HpweUfield  Court,  Chepstow 
Sharpe,  William. . .  Mavis  Endnrby,  Spils\)y 
Shaw,  Alex.  Nesbitt. .  .Newhall,  Fortrose,  Ros<.hire 
Shaw,  Chas.  Henry ...  Woodbine  C^ittage,  HackTicy 
Shaw,  H.  Geo.. .  .The  Hollies,  Wilneslow,  Clii-aliirc 
*fShaw,  John . .  .Beddinf^on  Lodge,  Croydon 
Shaw,  John. .  .Britannia  Hou^e,  lianbury 
Shaw,  John. .  .Huntsbury  Hill,  Northampton 
Shaw,Rev.M..  .Couiihara  Ik-ctory.Bur)  St  Ixlraiinirs 
Shaw,  William. . .Cold  Norton, Stone,  StafTuidsiiire 
Shaw,  William. .  .Far  Coton,  Nortiiampton 
•fShawe,  R.F....Brrfntingham  Hall,  Hull 
Sheater,  B.  1*. . .  .Swanmore  Hoose,  Bi««hop'>.WaUliam 
Sheffield,  Garl  of. .  .Sbeffield  Park,  Uckli< M 

Sheffield,  Sir  R.,  Bt Normanby  Park,  I'ri-g 

iSheild,  W.  H.. . .Landa\vke,Lanj{harno, Ci.rmarthen 
Shelbarne,  Earl  of.  ..Bowood,  Calne,  Wilts 
■f^heldon,  H.  J.. .  .Brailes  Hou»e,  Shtpstun-on  Stour 
■^Sheldon,  John. .  .Western  Hill,  Durham 
-^heldon,  Jonatlian. .  .Eynsharo,  0.x.rord 
Sheldrake,  E. . . .  Ixworth.Thorpe,  Bury  St  .Edmund's 
Shepheard,  Joseph. .  .Torpoint,  Cornwall 
Shepherd,  Kdw.. .  .Bovington  Farm,  Wool,  Warch  ira 
Sbeppard,J.  O. ...A&hoHii;1iHo.,Wickham  Market 
fSherard,  Lord . .  .Glatton,  Stilton,  Hunts 
Sherborn,  Francis. .  .Bedtont,  Middle»ex 
-fSherbom,  Francis, jnn....Uedfont,  .Middlesex 
Sherbrooke,  H.  Porter.. .Oxton,  Southwell,  Notts 
Sheridan,  R.  B.,  M.P« . . . Frampton  Court ,  Dorchester 
Sherrard,  Jas.  Corry..  .Kinnersley  Manor,  Rei^rate 
SherriiT,  William... Troworj^an,  Llangarren,  Ross 
Shingler,  Tlu^'h..  .Hopesay,  Aston-ou-Clune,  S.tlop 
Shirley,  Thomas. .  .Newport,  Bishop's  Stortford 
Shittler,  Wm.  Rowden.  ..Bi.ihopstonc, S^Iislniry 
"fSIiubrick.  Lieat.-Gen...  .The  (Jrove,  Leuthcrhcad 
"fShuter,  James. .  .Crookham,  Newbury 
'^Shuttleworth,  Joseph...  Harthholme  Hall,  Lincoln 
Sibley,  Robert. . .  Annable's  P'arm,  Luton 
Sidney,  S.. . .St-.  Alban's  Cottage,  Northend,  Fulham 
Sikes,  John. .  .Sudbury, Suflblk 
Sill,  Rev.  J.  P.. .  .Witheringsett  Rectory,  Stonham 
StUs,  William... Castthorpe,  Grantham 
fSillifant,  John. .  .Cooml}e,  Copplestone,  Dovon 
Silver,  Rev.  F.. .  .Korton-in-Hales,  Market  I)ra\  ton 
Silvester,  Francis  R.. .  .St.  Albans 
Stmcoe,  Rev.  H.  A....Penheale,  Launce^ton 
Simeon,  Sir  J.,  Bart..  ..Swainston,  Isle  uf  Wight 
Simmons,  Thos.. .  .East  Peckham, Tonbridfrc,  Kent 
Simon,  James. .  .GreenSeld,  Holywell,  Flintshire 
Simonds,  W.  Barrow. .  .Abbott's  Barton,  \N  inchesler 
fSimonds,  J.  Cal>oarue. .  .FishtoCt,  Boston 
"tSimonds,  Thoma5i...Mar8ke,  Redcar 
Stmpkin,  Benjamin. .  .Hoby,  Leicestershire 
Simpson,  Alex....Teawig,  Beanly,  Invernt'ssbixQ 
Simpson,  Alexander... Snow  Hill,  Birmingham 
Simpson,  Benjamin  Soulby. .  .Boston 
Simpson,  E.  Thornhiil... Walton.  Wakefield 
Simpson,  H.  Bridgman. .  .BabMorth,  Retford,  Notts 
Simpson,  John . . .  Pyle  Hotel,  Bridgend 
Simpton,  John. . .Ewt  Baxnet 


Simpson,  John...Potterspary,  Stony  Stx.itfcrJ 
Simpson,  Joseph. .  .SpoiToith  Park,  W4*atherby 
fSiropson,  Finder. .  .29,  Sa\ille  Row ,  W.  . 

Simpson,  Rich.. .  .The  ClilTe,  Douglas,  Ixle  of  Man 
Simpson, S.  W.. . .North  Laiths,  Rufford,  OUcrton 
Simpson,  Thos..  ..High  Street,  laueoin 
Sims,  W.  Dyllwyn. . .Ipswich 
Sinclair,  John. .  .Glenurquhach,  Inverueaa 
'j^iason,  Robert  James. .  .Talardy,  St.  Asaph 
Sitwell,  Rev.  H.  W.. .  .Staiusby  Honse,  T-erby 
Sitwell,  Robert  Sacbeverill. .  .Merley,  Derby 
Skelton,  Spencer. .  .Sutton  Bridge,  Wisleach 
Skelton,W..  .Sutton Bridge.  LongSutton,  Lincotnah. 
Skillicorne,  W.  Naah. .  .Cheltenham 
Skipworth,  W.... South  Kelsev,  Brigg 
Skirving,  William...  15,  Queen  Squaie,  Liverpool 
fSlade,  A.  F.. .  .Kemmal  House,  Cliiselhurst 
+Sladen,  Cliarles. .  .Geelong,  Victoria,  Australia 
Sladen,  Douglas  B.. ..2,  King's  Arms  Yard,  L.C. 
Sladen,  Joseph. .  .Hartaboume  Manor,  Bushry  Heath 
Sladen,  St  Barbe. .  .14,  IHrl lament  Street.  S.W. 
Slaney,  W.  H.. ..Hatton  Grange,  Shiffiiall 
Slater,  Cyrus. .  .Dunkirk,  Holmes  Chapel 
Slater,  Martin...  West  on  Col  vi  lie,  Newmarket 
Slator,  Thomas. . .  Market  Place,  Boston 
Slatter,  William. .  .Stratton,  Cirencester 
Sleigh,  Holmes. .  .EUerton  Grange,  Newport,  Salop 
She,  Wm.  Walter..  .Beaumont  Castle,  Lancaster 
Smallbones,  G.  B.. . .Sternickel  &  Lintenis,  Vienna 
Small  piece.  Job. .  .Compton,  Guildford 
Smart,  G....Woodhouse  Grange,  Aberford,  Mtlfcrd 
Smarti  M  ajor  George  John . .  .Tumhy,  Boston 
Smart,  William  Lynn.. .Linden,  Wobum 
Smedley,  C.  E.  B.. .  .The  Grange,  Reveaby,  Bostoa 

Smijth,Sir  William  Bowyer.Bt Hill  Hall,  Eppin;; 

fSmitb,  Abel. .  .Woodhall  Park.  Hertford 

Smith,  Apsley. .  .Itaxterley  Hnll,  Athentone 

fSmith,  Augustus. .  .1,  Eaton  Square,  S.W. 

Smith,  Charles  Edward. .  .M,  Eccleston  Square 

•fSmith,  Sir  Chas.  Cunlifle  W.. .  .Snttons.  RomHonl 

fSmith,  C.  R.. .  .Filkin's  Hall,  Lechlade 

Smith,  D.,  jun.. . .Martley  H-.ll,  Wickham  Market 

fSmith,  ^jlw.. .  .Ratdiffe-on  Trent 

fSmith.  Edward  Jamea. . .  14,  Whitehall  PUee.  S.W. 

Smith,  Felix. .  .Upton  Bishop,  Roas 

-{-Smith,  George. .  .The  Luliam,  Penrith 

Smith,  Graham. .  .Ea9ton  Grey,  MalmeabnrT 

Smith,  G.  P.. .  .I«ower  Eaton  House,  Hereford 

Smith,  Geo.  Robt.. .  .Selsdon  Park,  Orvydaa 

Smith,  Henry  Abel...Welford.  Nottin|rbam 

Smith,  Henry. .  .Cropwell.  Binghira,  Notts 

Smith,  Henry. .  .Drax  Abbey,  Selby.  Yorkahiie 

Smith,  Henry  Trefosis. .  .Devon port 

Smith,  Hen..  .New  Honse, Sutton  Haddock.  Shi8aa2 

Smith,  Henry...Brierly  Hill.  Dudley 

Smith,  Hagh . .  .PodUeott  Honse,  Enatone,  Oxon 

Smith,  Jamea. .  .Stanatead,  Chichester 

Smith,  Jeremiah. .  .SpringOeld,  Rye 

Smith.  J.  A.. .  .Bradford  Peverell,  Dorchester 

fSmith,  J.  Hesletine. .  .Penot'a  Brook,  Ciienecelcr 

fSmith.  J.  Motodf. .  .Leeda 

fSmith,  John... 

Smith,  John. .  .Fitdavell  HaU,  Stene,  SuSocdahiie 
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Smith,  John. .  .Crownthorpe,  Wymondham 
Smith,  John. . .  Murton  Lodge,  Briillington 
Smith,  John. .  .Sevenhamptou,  Andoversford 

-fSmith,  Sir  John  J.,  Bt Down  House,  Blandford 

Smitli,  John  Kennedy. .  .Radhrook  Villa, Shrewsbury 
Smith,  John  Philip. . .  Lower  Wick,  Worcester 
Smith,  Rev.  John  Tetley . .  .Repton,  Burton-on -Trent 
Smitli,  John  T.. .  .Thornby  Granue,  Guilsborougli 
Smith,  Jo^epli. .  .Henley-in-Arden 
Smith,  Joseph  T^amhourue. .  .Ledbury,  Hereford 
Smith.  MartinT.,M.P.. .  .13,UpperBel2raveSt.S.W. 
Smith,  M.  P.. .),  Leinster  Gardens  N., Cleveland  Sq. 
Smith,  Richard. .  .Tunbridge  Wells 
Smith,  Richard  Booth. .  .Haxlc\  Farm,  Edmonton  ^ 
Smith,  Robert. .  .Heath  Farm.  St.  Alban's 
tSmith,  Robert. .  .Goldinjjs,  Hertford 
Smith,  Robert. .  .Emmett's  Grange,  South  Molton 
Smith,  Robert  Tliurafield. . . Wliitchurch,  Salop 
Smith, 'lliomas  Robert. .  .Shareshill,  Wolverhampton 
Smith,  Thomas. .  .Colebrook  Park,  Tunbridgo 
Smith,  Rer.  S.. .  .I.ois  Weedon  Vicarage,  Towcester 

fSmith,  Sir  Wm.,  Bt Eanliston  House,  Worcester 

Smith,  Wm.. .  .West  Rasen,  Mkt.  Rasen,  Lincolnsh. 
fSmith,  William. .  .Winchcorab,  Gloucestershire 
-^mith,  William. .  .Bibitry,  Fairford 
Smith,  William. .  .Gathorpe,  Goole,  Yorkshire 
Smith,  William. .  .Kettering 
Smith.  William. .  .Littlehalea,  Newport.  Shropshire 
tSmith.  W.  B.. .  .Stonelei^h  Villa,  Leamington 
Smithers,  William. .  .Sondes  Place  Farm,  Dorking 
Smyth,  James. .  .Peasenhall,  Witham 
fSmyth,  John  George. .  .Heath  Hall,  Wakefield 
Smyth,  William. .  .Little  Houghton,  Northampton 
Smyth.  Rev.  William... Elkington  Hall.  Louth 
Smythe,  SirC  F.,  Bt.... Acton  Hurnell,  Shrewsbury 
fSmythies,  Carleton. .  .Roman  Hill,  Colchester 
i^mythies,  George. . .  Leintwardine,  Salop 
Snsezum,  Thomas..  .Preston.  Harrow-on •the-Hill 
fSnell,  John  F.. .  .Great  Bardfield  Lodge,  Braintree 
Snewing,  Charles. .  .Holywell  Farm,  Watford 
-fSnoolten,  Osborne. .  .Woodville  Hall,  Dover 
Snow,  Rev.  George  D'Oyley. .  .Pimpeme,  Blandford 
Snowdon,  William. .  .Longford,  Glourceter 
Soomea,  Daniel  W.. . .Pinner.  Watford 
SoUey.  Geot;;e  Bushill...Monkton  Court,  Rams^ate 
Somerset,  J.,  M.D. . .  Manor  House,  Milton,  Pewsey 
fSomerville,  J.  C. .  .Dinder  Ho., Wells,  Somersetsh. 
Sonley.  W....Kirby  Moorside,  Yorkshire 
Sowerby,  Francis. . .  Aylesby,  Great  Grimsby 
Spain,  George. . .Hackling, Sandwich 
Spanton,  Robert. . .  Little  Thorns  Form,  Swaflfham 
Spark,  William. .  .Shilton  House,  Coventry 
Sparke,  Alfred. .  .Thorn  Lane  Foundry,  Norwich 
-fSporka,  William. .  .Crewkerne 
Speokman,  Thomas. .  .Doddlngton  Park,  Nantwich 
Spearing,  John  B.. .  .Moulsford,  Wallingford 
Spearing,  William. .  .Kennett,  Marlborough 
Spearman,  H.J...  .Bum  Hall,  Durham 
Speooer,  C«pt.. .  .Kirby  Stephen,  Westmoreland 
Spencer,  Earl . . .  Althorp,  Northampton 
fSpencer,  E.. . .Bircher,  Leominster 
Spenoer,  Francis. .  .Claytarooke,  Lutterworth 
Spenear,  John. .  .Com  Market,  Doaonter 


Spencer,  J.  W.,  Jan.. .  .Whorlton  Hall,  Newe.-on-T. 
Spencer,  Samuel «..Snarostone,  Ashby-de-la-Zouch 
Spicer,  J.  William. .  .Esher  Place,  Esher 
Spill,  George. .  .Old  Farm  Hou^e,  Stepney  Green 
Spinks,  Abraham. .  .West  Bilney,  Lynn 
Spooner,  Prof. C... Roy.  Veter.  College,  St.  Panera 
Spooner,  Thomas. .  .Burton-upon-Trent 
Spooner,  Richard,  M.P.. .  .Birmingham 
Spooner,  William  Charles. .  .Southampton 
Spragge,  Francis  Hoare. .  .Octou  House,  Torquay 
Squarey,  Elia<i  P....Odstoel«,  Salisbury 
Squier,  Samuel  W.. .  .Homdon-on-the-Hill,  Essex 
Squire,  Edward  Frederick. .  .Cross  Hail,  St.  Neot's 
Squire,  William.  ..0,  Coleman  Street,  E.C. 
Stable,  Robert  Scott...Tlie  Park,  Wanstead 
fStables,  W.  A.. .  .Cawdor  Castle,  Nairnshire,  N.  B. 
Stacy,  Wm.. .  .Piccadilly  House,  Abingdon 
Stafford,  Thomas. .  .Marnham,  Nottingham 
SufTord,  Robert.  ..31,  Hyde  Park  Square,  W. 
Stainton,  John. .  .Dal by, Spilsby 
Stallard,  Jos.. .  .Redmarley,  Newent.  Gloucestersh. 
Stallard,  William. .  .Brockhampton,  Ross 
Standing,  Thomas. .  .Fi»hergate,  Preston 
fStandish,  W.  Standish . . .  Duxbury  Park,  Chorley 
Stane,  John  Bramston.. .Forest  Hall,  Ongar 
Stanford,  Walter. .  .Parham,  Storrinj,'ton,  Sussex 
Stanford,  W.,  jun.. .  .Steynlng  Court  Farm,  Steyning 

fStanhope,  J.  B..  M.P Revesby  Abbey,  Boston 

Stanier,  J.  E.. .  .Seaton,  Wellington,  Salop 
tSUniforth,  Rev.  Thos.. .  .Storr's  Hall,  Windermere 
Stanley,  Edward. .  .14,  Orosvenor  Square,  W. 
fStanley,  Lord,  M.P.. .  .Knowsley,  Prescot 
Stanley,  Henry ...  Upton,  .<»hiirnall 
Stanley, W.  H.  S.,  jnn.. .  .2l,Carzon  St.,  May  Fair,W. 
Stansfeld,  H.  Hamer. . .  U,  BaMughall  Street,  E.C. 
StansQeld,  W.  R.  C. .  .Eshott  Hall,  Leeds 
Stanton,  Henry. .  .79,  Coleman  Street,  E.C. 

Stark,  Michael  J Duke's  Palace  Bridge,  Norwich 

Starkey,  Major  L.  C. .  .Wreubury  Hall,  Nantwich 
fStarkey,  J.  Bayntun . .  .Spye  Park.  Chippenham 
Starmer,  Cbas.. .  .Hogsthorpe  Rectory,  Alford.  Line. 
Statham,  Rev.  R.  J.. .  .Rectory,  Tarporley 
Statter,  Thomas. .  .Knowsley  Hall, Bury,  Lancashire 
Stawell,  Col.  A.. .  Kilbrittain,  Kandon,  Cork 
Steam,  Samuel  6.. .  .Brandestone,  Wickham  Market 
Stead,  Titus  Bennett. . .  Leeds 
i^tedman.  James. .  .Lueton,  Leominster 
Stedman,  Robert. .  .Great  Bookham,  Leatherhead 
Stedmsn,  Wm.. .  .Bedstone  Hall,  Aston,  Shrewsbury 
Steedman,  George..  .Hall  Green,  Birmingham 
Steedman,  Joseph. .  .Meriden.  Coventry 
Stenning,  Edward...Stratton  House,  Godstone 
Stenning.  Willism. .  .Haloford.  East  Orinotead 
Stenton,  Henry  Cawdron. .  .Southwell 
Stephens,  Charles. .  .Earley  Court,  Reading 
Stephens,  E.. .  .Trewornan,  Wadebridge,  Cornwall 
Stephens,  Rev.  Ferd.  T.. .  .St.  Mawgan, Cornwall 
Stephens.  H.  L.. .  .Tregenna  Castle, Hayle,  Orawall 

Stephens,  J S3,  Eastbourne  Terr.,  Hyde  Park,  W. 

■fStephens,  Robert. .  .Ive's  Place,  Maidenhead 
Stephens,  S.  J.. .  .5,  Charlotte  Street,  Portland  PUce 
Stephenson,  Marshall. . .  Pourstones,  Hexlum 
Stertiker,  John. .  .Driffield 
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fStereiu.  John. .  .Holywell  StiMt,  OxforU 
Stevens.  J.  Canon  Moore. .  .Wiascott,  Torrinffton 
fStevens,  Rey.  T.. .  .Bradfleld  Rectory,  RewUng 
Stevens,  Williun  CBrr...33,  Hark  Lane,  E.G. 
StoTens,  William. ..Getehmmpton,  Reading 
fSterenaon,  Capt.  C.  B. . . .  Hennor  House,  Leominster 
Steward,  A.  Bonn. .  .Chapel  Hoase,  Whiteiiaven 
Steward,  Cbarles. .  .Thurleston  Lodge,  Ipswich 
'fSteward,  Chas.. .  .Blimdeaton,  Lowestoft 
■fStewart,  Alexander  J.  R.. .  .Ard  House,  Donegal 
Stewart,  Arthur. .  .Bartom  House,  Gloucester 
SUekney,  William. .  .Ridgmont,  Hull 
Sdles,  Stephen.. .  Shirbum  Farm,  Tetsworth 
Stilgoe,  Henry. . .Chapel  Ascot,  Soutbam 
Stillwell,  J.  J.  B.. .  .Fairfield,  ChidHingfold,  Surrey 
•f^tirUng,  William,  M.F.. .  .Keir  House,  Perthshire 
Stirling,  Sir  W.,  Bt.. .  .Buns  Wood,  Tunbridge  Wells 
Stock,  S. . . .  liUekley  Hnrst.  St.  Helen's,  Lancashire 
Stocker.  J.  P.. . .93,  Oxford  Teiraoe 
Stokes,  Charles. .  .Kingston,  Kegworth,  Derby 
Stone,  J.  J.. .  Ashton  Vil.,  Wickham  Rd.,  Up.  LewUh. 
Stone,  John  S.. .  .Newport,  Monmouthshire 
Stone,  N.  Cksmberlain. . .  Ayleaton  Hall,  Leicester 
fStoneham,  Frederick. .  .Cray ford 
Stonehewer,  W.  8.,  jun.. .  .Brunswick  Terr.,  Brighton 
Stopford,  W.  Bruce... Drayton  House,  Thiapstone 
Storer,  C,  M.D.. . . Lowdham  Grange,  Nottingham 
Storer,  Rev.  John. .  .Hellidon,  Daventry 
-fStorrar,  Robert. .  .Grittleton,  Chippenham 
Story,  J.  B.. .  .Lockingtoa  Hall,  Derby 
Stow,  Arthur . . .  Bredon ,  Tewkesbury 
-f-Stowey,  Augustus. .  .Kenbury  House,  Exeter 
fStracey,  Henry  J.. .  .Rsckheath  Hall,  Norwich 
Strachan,  J.  M.. .  .Teddington  Grove,  S.W. 
Strafford,  Henry. . .  13,  Euston  Square,  N.W, 
Strangway,  Henry  Bull . .  .Shapwick,  Bath 
tStratford,H.S.. .  Thorpe  LtthenhamHl.,MarketHarb. 
Straw,  Fred.. .  .Stones  Place,  SkelUuKthorpe,  Line, 
f  Stxathallan,  Vise. . .  StrathallanCiiKlle.Auchterarder 
Stratton,  George. .  .Spinnymoor  House,  Durham 
fStrattott,  J.  Locke. .  .Turveston  House,  Brackley 
Stratton,  Richard. ..SUpleton, Bristol 
Strelly,  Richard  Clayton. .  .Buckland  Hollow,  Belper 
Streeter,  William. .  .Sandersteed,  Croydon 
Strickland,  Walter. .  .Cokethorpe  Park,  Witney 
•fStrickland,  Chas.  William. .  .Boynton,  Bridlington 
Strode,  Geo.  S.. .  .Newnham  Puk,  Ply mpton, Devon 
Stionge,  Thomas. .  .Cirencester 
-tStuart,  Lt.CoL  Wm.,  M.P.. .  .Kempston,  Bedford 
Stubbs,  Chas.. .  .Preston  Hill,  Penkridge 
Stubbs,  John. . .Weston  Hall, Stafford 
Stuckey,  H.. .  .Cothelstone,  Hp.'s  Lydeard,  Taunton 
Sturgeon,  Charles. .  .South  Ockenden  Hall,  Romford 
Sturgeas,  Thomas. . .  Pcnshurst,  Tunbridge 
-fSturt,  Hen.  Chas.,  M.P.. .  .46.  New  Bond  Street,  W. 
Statfield,  W.. .  .Hildersham  Rookery,  Cambridgesh. 
Suffolk,  Earl  of. .  .Charlton,  Malmesbury 
.,  Summers,  O.. .  .Scoke,  Wake,  Blandford 
Sumner,  Rev. C.  V.  H.. .  .Ringwoold  Rectory, Dover 
Surman,  J.  Surman . .  .Swindon  Hall,  Cheltenham 
fSnrtees,  Henry  Edward. , .  Dane  End,  Ware 
Surtees,  Robert  L. . . .  Redworth  House,  Darlington 
Stttcliffe,  Rev.  Thos.. .  .Royd  Ho.,Heptonstall,  York 


fSatberland,  Duke  of. .  .TienUiam  Park,  Newc-c-L. 
Sutton,  John . . .  Moston  Manor,  Sandbach 
fSutton,  Martin  Hope. .  .Portland  Place,  R<«dins 
SwafBeld,  Benj.. .  .KUbury,  Ashbome.  Derbyshire 
SwalBeld,  Samuel. . . AmpAill  Park,  Bedfurdshire 
Swan,  W.  R.. .  .Wall's  End,  Newcastle-opon-Tr oe 
Swann,  George. .  .York. 
"fSwete,  John  B. . . . 

Swinburne,  T.  W.. . .Wlnchcomb,  Gloocestensbire 
Swinnerton,  Robert. . . Weddington,  Nuneaton 
Swofder,  H.. .  .Hallingbory  Hall, Bishop  Stortfard 
Sworder,  J.. .  .West  Mill,  Bury,  Bantingfosd.  Herts 
Sworder,  William . .  .Tawney  Hall,  Romfind 
Sydney,  Viscount. .  .Frognal,  Footacray,  Kent 
Sykes,' Edmund. .  .Mansfield  Woodhouae,  Notts 
Sykes,  John. .  .Croes  Howell,  Wrexham,  Dcnlnghah. 
•^ykes.  Sir  Tatton,  Bart.. .  .Sledmere,  Malt6a 
Symonds,  Thomas  Powell. .  .Pengethley,  Rom 

■(fiymonds,  Thomas  Powell,  jun Pengethy,  Roas 

Symons,  Thomas  George. .  .Mynde  Park, Ron 
■fSynge,  Francis  Hutchinson. .  .Dysart,  eo.  Clare 

T. 

Tabley,  Lord  de. .  .Tabley  House,  Knntaford 
Tabrum,  Litchfield. .  .Boishall,  Brentwood 
Tait.  Henry. .  .Shaw  Farm,  Windsor 
fTslbot,  Henry. .  .Cockfleld  HaU,  Sudburr 
Talbot,  C.  R.  M.,  M.P.. .  .Margam,  Glamorganshire 
Talbot  de  Malahide,  Lord. .  .Malahide  Gas.,  Dnhlin 
Talbot,  Hon.  GoL  W.  P.. .  .Honeybonme^  Gloucester 
Talbot,  Wm.. . .  Lane  House,  Burton,  Westmordnnd 
Talbot,  Wm.  H.. ..Soothport,  Lancaabire 
Tallant,  Francis. .  .Bushey  Grove  Farm.  Watford 
Tanner,  Henry. .  .Victoria  Road.  Gotham,  Bristol 
Tanner,  Joseph. .  .Mudeford  House,  Christehureh 
fTanner,  William. .  .Pateham,  Brighton 
Tanton,  E.. . .Hill  Farm,  Torringtoa,  Devon 
Tkpply,  E.  S.... Bennington,  Hythe,  Kent 
Tasker,  William. .  .Waterloo  Iron  Works,  Aadovvw 
Tattersall,  B.. . .  l.Tattenall's  Yd.,GroflTeiiar  P1JS.W. 
Tattersall,  John. .  .Great  Ealing,  W. 
TattersaU,  William.,. Kirkstall  Bridge.  Leeda 
Tktton,  T.  W.. . . Wythensfaawe  Hall,  Manchester 
Taunton,  William . . .  Redly nch.  Salisbury 
Tkvendale,  Joseph.  ..Pendley  Farm,  Tring 
Tawney,  A.  R. . .  .Banbury 
Tayler,  Rowland.  ..Colchester 
Taylor,  Charles. .  .The  Green,  Bromyard 
Taylor,  Sir  Qiarles,  Bt.. .  .Forest  Lodge,  Liphook 
fl^ylor,  Chak  H.. .  .Bambuigh  Friars,  Belftml 
Tkyior,  Frederick. .  .Worcester  Fkrk,  E«eU 
Taylor,  F.  M.  S.. .  .CasUe  Taylor,  Ardrahan.  Galway 
Taylor,  George. . .  Dudley,  Staffordshire 
fTkylor,  George  Edward. .  .Oatlaade,  Leeds 
Taylor,  Henry  T.. .  .Holmer  House,  Hereford 
Taylor,  James. .  .Stretford  Court,  Leominster 
f Taylor,  J.. .  .Burnfoot  House.  Wigton,  Cumberland 
Taylor,  John . .  .Moteton  HaU,  WbaUey,  Blaekbwn 
Taylor,  John. .  .Aston  Clinton,  Tring 
fTaylor,  Joseph. .  .Biahop's  Stortfoid 
Taylor,  Mark. .  .Cleeve,  Goring,  Reading 
fTaylor,  R..  .6,  Queen  St.  PI.,  Upper  Thames  Street 
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Taylor,  R.  P.. .  .Adelaide  PI^ London  Bridge.  E.C.. 
fTkylor,  Sam.. .  .Eccletton  Hall,  Preteot,  Lmcadiire 
•YTvfUa,  Simon  W. . . .  EiehiKt  Manor  Ho.,  Deriiet 
Taylor,  TlMmiu. .  .Burleigh  Villa,  Wellington,  Salop 
Taylor,  Thonua. . . Ashton  House,  Tetsworth 
Tbylor,  T.  Loombe. .  .Stazaton,  Harleston,  Norfolk 
Taylor,  William. .  .Harptree  Court,  Briatol 
Taylor,  William... Addington  Lodge,  Croydon  S. 
Taylor,  Wm.. .  .Showle  Court, Stoke  Edith,  Hereford 
Taylor,  William. .  .Groby  Cottage,  Leicester 
Taylor,  William. . .ThingehiU  Court,  Hereford 
Tayton,  William. .  .Sydeiatone,  Fakenham 
fTempcat,  C.  Henry. .  .Broomlandi,  Nantwieh 
Tempest,  Colonel . .  .Tong  Hall,  Leeds 
Tempest,  F.  Roger. . . Aekworth  Orange,  Pontefract 
Tempest,  Sir  C. . .  .Brooghton  Hall,  Skipton,Yorkshire 
Temple,  Edward. .  .Saltergill,  Yarm,  Yorkshire 
-fTemplemore,  Lord.  .Dnnnoby  Pk.,Wexford,Lreland 
Templeton,  Andrew. .  .Lismanny,  Ballinaaloe 
Tench,  John. .  .Ludlow 

Tennant,  John. .  .Biddings,  Long  Preston,  Leeds 
Tennant,  Joseph  Mason.  •  .Headingley,  Leeds 
Tenaant,  J.  R.. .  .KUdwiek  Hall,  Skipton,  Yorkshire 
pennant,  Robert. .  .Seareroft  Lodge,  Leeds 
Tennant,  Thomas. .  .Bleuheim  Terrace,  Leeds 
Tairy,  Ber.  Stephen. .  .Dommer,  Badngstoke 
Tevendale,  Joseph.. .  Flnidley  F^rm,  Tring 
Thaekeray,  Gapt. . .  .Junior  UiUted  Serr.  Club,  S.W. 
Thadiwell,  John  Gam . . .  Dymoek,  Oloneestefshire 
fThew,  Edward. .  .Lesbury  House,  Alnwiek 
TUatlethwaite,  Thomas.  ..Southwiek  Pk.,  Fbreham 
Thomas,  DsTid. .  .Brecon 

Thamas,  E.  David. . .WeUeld  House,  Bnilth,  Brecon 
ThomsB,  P.  H.. .  .Hereford 
Thomas,  George. . .  18,  RedeliffStreet,  Bristol 
fThomas.  O.  T.. .  .Ermatingen,  ThnrgoTie,Switserl. 
Thomas,  John . . .  Bletsoe,  Bedford 
Thomas,  L.  H. . .  .CaerfTynnon,  Talaama,  Camanron 
Thomas.  R.  Goring. . . LUynnewydd,  Carmarthen 
Thomas,  Bees. .  .Dolsllan,  Llandysaell,  Gbrmarthen 
Thomas,  Thomas. .  .St.  Hilary,  Cowbridge 
f  Thomas3ev.  W.  J..  .Llan  Thomas,Hay3erefordsh. 
Thomaason,  William. .  .Bamby  Moor,  East  Retford 
Thompson,  Alexander. .  .Kirknewton,  Wooler 
Thompson,  Andrew. .  .Keele,  Newcsstle-nnder-Lyne 
fThompaon,  Anthony. .  .Gross,  WhitehaTen 
lliompson,  O.  A. . . .  Kirkhoose,  Brampton,  Cumberl. 
Thompson,  Henry  A..  •  .Lewes 
Thompson,  John . . .  PluUm,  Coldstream 
flliompson,  John. .  .Badminton,  Chippenham 
f lliompeon,  John  B. . . .  Anlaby,  Hull 
Thompson,  Matt. . . .  Kirkby  Stephen,  Westmoreland 
Thompeon,  Leonard. . . Shwiff  Hutton  Park,  York 
Thompson,  W. ...  12,  Dnnsford  Place,  Bathwiek,  Bath 
f Thompson,  William. .  .Weymouth 
fThompson, W.,  Jun. .  .Thorpe-le-Soken,  Colchester 
Thomson,  CKiy, .  .Old  Bank,  Oxford 
Thonson,  R.  J,. . .Grange,  Kllmamoek 
Thomson,  Robert  Thomas. .  .Updowne,  Sandwich 
Thovn,  James. .  .Bracklnbnrgh,  Penrith 
f>Thom6s,  Joseph. .  .Green  House,  Oasett,  Wakefield  < 
Thomhill,  George. .  .DIddington,  Huntingdon 
ThonihlU,  Obadiah. .  .Baithomley,  Crewe 


fThomhill,  T.. .  .Riddlesworth  HaU,  Thetford 
Thomhttl,  Wm.  Capel  Clarke. .  .Rushton.  Kettering 
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